Ecology of the Rattlesnake Creek, Montana mule deer winter range by Knoche, Kenneth Gene
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
1968 
Ecology of the Rattlesnake Creek, Montana mule deer winter 
range 
Kenneth Gene Knoche 
The University of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Knoche, Kenneth Gene, "Ecology of the Rattlesnake Creek, Montana mule deer winter range" (1968). 
Graduate Student Theses, Dissertations, & Professional Papers. 2131. 
https://scholarworks.umt.edu/etd/2131 
This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
THE ECOLOGY OF THE RATTLESNAKE CREEK, M O N TAN A  
MULE DEER WINTER RANGE
By
Kenneth G . Knoche 
B.S. University of Montana, 1967 
Presented in partial fulfillment of the requirements for the degree of
Master of Science 
University of Montano 
1968
Approved by:
Board of Examiners
Djenh, Graduâte^chool
AUG 1 4  mcA
Date
UMI Number: EP34907
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
UMT
DiMMttationPuUWiing
UMI EP34907
Published by ProQuest LLC (2012). Copyright in the Dissertation held by the Author.
Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against 
unauthorized copying under Title 17, United States Code
ProQuest
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346
ACK N O  WLEDGEMENTS
By this means I express my gratitude to those people who assisted me 
in this study.
My special thanks to Dr. Richard D . Taber for his advice, guidance, 
assistance and examination of the material in this thesis, and to Dr. L. Jack Lyon 
for his guidance in the collection, analysis and presentation of the thesis material.
I wish to express my appreciation to the personnel of the Montana 
Cooperative W ildlife Research Unit for helping to make this study possible.
For their advice and assistance, I wish to thank the following:
Dr. L. E. Eddleman, Dr. P. L. Wright, Dr. W . L. Pengelly, M r. Kenneth Greer, 
M r. Ruel Jansen, and fellow-students, Bruce M . Timpano, John W. Matthews, 
and Steve Berwick.
A special note of appreciation to my w ife, Linda, for her assistance in 
the collection and analysis of data, in the preparation of the manuscript, and for 
her encouragement and support during the study.
I I .
TABLE OF CONTENTS
I . IN T R O D U C T IO N ................................................................................................  1
O b jectives .......................................  2
11 . DESCRIPTION OF THE STUDY A R E A ................................................................. 3
L o ca tio n ..................................................................................................................3
Land O w nership.......................................   3
Geology . .  .......................................................................................  5
S o ils .......................................................................................   5
Climate .........................................................................................................  6
Climatic Vegetational C lim a x .................................................................  6
Fire H is t o r y .................................................................    6
Present V e g e ta t io n ................................................  7
Key A r e a s ..............................................................................................................7
I I I .  METHODS OF RANGE S T U D Y ..........................................................................10
In v e n to ry ....................................................  10
Browse P ro d u c tio n ............................................................................................ 10
Browse Utilization ................................................  13
Nutrition Analyses ........................................................................................ 13
Browse Production Under Shaded C o n d itio n s .......................................  15
Tree Encroachment..........................   17
I I I .
IV . METHODS OF DEER STUDIES................................................................................18
Checking S t a t io n ...................................................................................  18
Deer Collection ..................................................................................   19
Food H a b its ..............................     21
N u t r i t io n ..........................................................................................................22
Blood A n a ly ses ..................................................................................   . 23
Deer R eproduction ........................................................................................23
Breeding S e aso n ........................................................................................ 23
Physical C o n d itio n .........................................................................................23
V. RESULTS OF RANGE S T U D IE S ...........................................................................24
Browse Production...........................................................................................24
Browse Production Under Shaded C o nd itions.......................................... 38
Browse U t i l i z a t io n .........................................................................................40
Tree Encroachment .................................................................................... 44
V I.  RESULTS OF DEER S T U D IE S ..........................................................................  49
Deer Numbers................................................   49
Food Habits ' ............................................................................................  52
Reproduction ...........................................   53
Breeding S e a s o n .............................................................................................59
Deer Condition ............................................................................................ 60
Checking Station .........................................................................................68
I V .
VI I .  RESULTS OF NUTRITIONAL ANALYSES....................................................... 71
V I I I .  S U M M A R Y .....................................................................................................  95
IX . LITERATURE C IT E D ..............................................................................................98
X .  REFERENCES.........................................................................................................101
X I.  APPENDICES
A . List of Plant Names  ............................................  106
B. Statistical T re a tm e n t...............................    108
C . Necropsy Procedure ........................................................................ 110
D . Results of Food Habits A n a ly s e s ......................................................115
E. Weights and Measurements of. Mule Deer  .............................133
F . Chemical A n a ly s e s .................................................................................143
V .
LIST OF TABLES
TABLE PAGE
1. Hunting Seasons and Regulations 20
2 . Regression Equations for Servi ceberry 32
3. Regression Equations for Chokecherry 32
4. Regression Equations for Snowbrush 33
5 . Regression Equations for Ninebark 33
6 . Browse Production for 1966 and 1967 35
7 . Browse Production for 1960, 1961, 1966, and 1967 36
8. Browse Production Under Shade 39
9. Browse Utilization for 1966 and 1967 41
10. Browse Utilization for 1960, 1961, 1966 and 1967 42
11. Deer Reproductive Data for 1968 56
12. Deer Reproductive Data for 1958 56
13. Deer Reproductive Data for Other Herds 58
14. Kidney Fat Indices for 1958 and 1968 62
15. Checking Station Data 69
1 6 ., Deer Harvest for the Management Unit Surrounding the
17. Rattlesnake Creek Study Area 70
18. Seasonal Levels of Crude Protein 78
19. Seasonal Levels of Crude Fiber 79
20. Seasonal Levels of Ether Extract 80
v i .
21. Seasonal Levels of Ash 81
22. Seasonal Levels of Carotene 82
23. Seasonal Levels of Calcium 83
24. Seasonal Levels of Calcium 84
25. -  Food Habits Data for 1968 116
28.
29. Summary of Food Habits Data for 1958 120
30. -  Food Habits Data for 1958 121
40.
4 1 ., Weights and Measurements of Deer Collected in 1968 133
42
4 3 ., Weights and Measurements of Deer Collected in 1968 137
44.
45. Weights and Measurements of Fetuses Collected in 1968 140
46. Chemical Analyses of Serviceberry 143
47. Chemical Analyses of Chokecherry 144
48. Chemical Analyses of Snowbrush Stems 145
49. Chemical Analyses of Snowbrush Leaves 146
50. Chemical Analyses of Ninebark 147
51. Chemical Analyses of Selected Food Plants at
Monthly Intervals 148
52. Chernical Analyses of Rumen Samples and
Theoretical Ration Samples 151
VI I  .
LIST OF FIGURES
FIGURE PAGE
1. Land Ownership Patterns 4
2. Location of Key Areas on the Winter Range 8
3. Illustration of Browse Measurements 12
4 . Length-Weight Relations for Serviceberry 25
5 . Length-Weight Relations for Chokecherry 25
6 . Length-Weight Relations for Snowbrush 26
7 . Length-Weight Relations for Ninebark 26
8. Diameter-Length Relations for Serviceberry 27
9. Diameter-Length Relations for Chokecherry 27
10. Diameter-Length Relations for Snowbrush 28
11. Diameter-Length Relations for Ninebark 28
12. Diameter-Weight Relations for Serviceberry 29
13. Diometer-Weight Relations for Chokecherry 29
14. Diameter-Weight Relations for Snowbrush 30
15. Diameter-Weight Relations for Ninebark 30
16. Length-Leaf Weight Relations for Snowbrush 31
17. Ponderoso Pine Establishment 46
18. Douglas-fir Establishment 47
19. Yearly Snowfall 50
v i ii .
LIST OF FIGURES -  Continued
20. Number of Days the Maximum Temperature is Below 32° F 50
21. Food Habits for 1958 54
22. Food Habits for 1968 54
23. Heart Development of the Fetal Deer 66
24. Liver Development of the Fetal Deer 66
25. Total Body Weight of Fetal Deer 67
26. Development of the Kidneys in Fetal Deer 67
27. Crude Protein Levels During a Year 73
28. Crude Fiber Levels During a Year 74
29. Ether Extract Levels During a Year 75
30. Ash Levels During a Year 76
31. Carotene Levels During a Year 77
32. Crude Fiber Content of Rumen and Ration 91
33. Crude Protein Content of Rumen and Ration 93
I X .
I.
INTRODUCTION
The Rattlesnake Creek mule deer winter range which is located less than ten 
miles north of Missoula, Montana has been the object of several studies. Keith L . 
White (1958) examined the summer range of this herd from the summer of 1957 through 
the fall of 1958. Edward D. Bailey (1960) began his research in the fall of 1958, 
studying the behavior of the mule deer on their winter range, and finished his work 
in the spring of 1960. Donald A . Klebenow (1962) and Larry M . Fairman (1966) 
began studies of the herd in the fall of 1960 and completed their field work in the 
spring of 1962. Klebenow concentrated on the vegetation of the winter range, 
while Fairman studied the behavior of deer on the winter range.
The Rattlesnake Creek winter range is typical of many winter ranges for big 
game in western Montana in that it is a fire-created, transitory range composed of 
serai shrub species. Formerly forested, this range was burned in 1919. Since that 
time it has supported an abundance of shrub species common to western Montana.
This range, like many others in the area, supports on ever-increasing number of trees. 
The main objective of the present study was to determine whether the carrying capacity 
of this mule deer winter range is declining because of the increase in number and size 
of trees.
The topography of an area, and the snow depths experienced play very 
important roles in the amount of big gome use on winter ranges. Snow accumulation 
will restrict or prohibit deer movement . Topography may influence the amount of
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snow found on different areas of the winter range by affecting air temperature, wind 
velocity, duration of sunlight, and type of vegetation . (Loveless, 1967).
For mule deer, the importance of winter range as compared to summer range 
is in part demonstrated by the large die-offs that have occurred on inadequate winter 
ranges. The importance of the winter range is also indicated by comparing the areas 
available to deer during summer and winter. Summer range includes many square 
miles where deer have adequate forage and space for movement. Winter ranges, on 
the other hand, are generally much smaller in size, limiting movements of deer and 
the amount of available food.
Specific Objectives of This Study
To determine for 1966-67 and 1967-68, and to compare with data for 1957 
through 1962:
a . The amount of browse produced on the key winter areas,
b . The amount of browse used by the deer while on the key winter areas,
c . The nutritional quality of the species of browse used by the deer.
d . The condition of the deer while on the winter range.
e . The relation of browse production and animal condition to the density
and age of trees on the key winter areas.
I I .
DESCRIPTION OF THE STUDY AREA
Location
Wollmon (or Strawberry) Ridge, on which the Rattlesnake Creek mule deer 
winter range is found, is located approximately six and one-half miles north of the 
University of Montano campus. It lies between Spring Creek and Rattlesnake Creek, 
and is one of several ridges descending from Stuart Peak. The ridge extends five 
miles in a southwest direction from Stuart Peak, but only the southern two miles of 
the ridge ore considered to be winter range for deer. These lower two miles, which 
still show evidence of the 1919 fire , comprise about 1200 acres. On the upper 
three miles slopes ore steeper, there are dense stands of timber, and snow accumu­
lations ore deeper during winter. This higher area is used by deer mainly during 
snow-free periods. The winter range is located on sections 23, 24, 25 and 26 of 
Township 14 North, Range 19 West; Montana Principle Meridian.
Land Ownership
Most of the land comprising the Rattlesnake Creek mule deer winter range 
is owned by the Montano Power Company or by private individuals and groups.
(Fig. 1). Land that makes up the range used in summer, spring and fa ll, is public 
(administered by the United States Forest Service) or is owned by the Montana Power 
Company. (Fig. 1).
Figure I
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Geology
During the Wisconsin period of glociotion, the Rattlesnake glacier moved to 
a point parallel with the north boundary of the winter range on Wallman Ridge (Alden, 
1953)/ where terminal moraine can be found along both sides of the main creek.
Wallman Ridge is composed of two types of rock parent material, both of 
which are of the Belt Series. Newlond limestone is the parent material for the 
lower portion, and Bonner Quartzite is the parent material for the upper portion.
These types of parent material are separated by the Spring Gulch fault (Nelson 
and Dobell, 1959; 1961).
Soils
Soils on the winter range are members of the minimal Gray Wooded great 
soil group, and are characterized by an A2 horizon overlying a B horizon with little  
evidence of clay movement (Klebenow, 1962).
There ore two soil series on the winter range, corresponding with the two 
types of parent m aterial. Soils over the limestone parent material are similar to the 
Hughsville Series, while soils on the upper portion of Wallman Ridge, over quartzite 
parent material, appear to be related to the Garnet Series. Soil textures from both 
parent materials are sandy loams or loams (Klebenow, 1962),
Soils on most of the winter range are from limestone parent material. They 
are characterized for plant growth by being moderately shallow, fine-textured, with 
good water-holding capacity, and good fe rtility . The quartzite parent materials are 
found above the winter range, where the slopes become steeper and broader.
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Climate
The climate in Missoula, Montana and the surrounding area, including 
Wallman Ridge, is semi-arid with on average annual precipitation of 12.8 inches.
The average maximum temperature for the year is 55 .9  °F , and the annual average 
minimum temperature is 30 .5° F with recorded extremes of 105°F and -30° F . The 
average annual snowfall is 4 8 .4  inches with the maximum recorded snowfall of 42.5  
inches in one month (January, 1963). The maximum temperature is 9 0 °F and above 
about 22 days each year, and 32° F and below on 51 days each year.
Climatic Vegetational Climax
According to Klebenow (1962), tree species on the winter range at the time 
of the 1919 fire were ponderoso pine and Douglas-fir. In 1968 the tree-and-shrub-  
vegetation on Wallman Ridge can be divided into three potential climax associations 
following Daubenmire's (1952) classification. On the south facing slope at the south 
end of the ridge, the site is dry and the végétation is the Pinus ponderoso/  Agropyron 
spicatum association . The ridge proper is composed of two associations, the drier 
areas represented by the Pinus ponderoso/ Physocarpus Molvoceus association, and 
the more moist sites represented by the Pseudotsuga menziesii/ Physocarpus 
association.
Fire History
The only recorded fire off Wallman Ridge burned in 1919. Previously, 
fires set by Indians presumably burned this ridge (White, 1958), and lightning storms 
could have started fires periodically through post-glacial times. However, no
- 7 -
evîdence is available as to the number of times the area might have burned or the 
approximate dates of the burns.
Present Vegetation
The present vegetation on the winter range is a shrub community with 
increasing numbers of trees. Shrub species in order of decreasing abundance are: 
ninebqrkj_jnowbrush, chokecherry, and service berry.— Other shrubs are present 
but not in large numbers. Tree species on the study area are ponderoso pine, 
Douglas-fir, and a few lodge pole pines and western larch.
Key Areas
The Rattlesnake Creek winter range includes two areas on which the deer
depend heavily for food and shelter. One is located on the south slope at the end
of the ridge and the other is located on the east slope of the ridge, about one-half
mile north of the junction of the Spring Gulch road and the Rattlesnake Creek Road.
These areas of the ridge are referred to in this paper as the Lower Key Area and the
Upper Key Area, respectively. (Fig. 2). The term "Key Area" is used because,
after several periods of observation, it was found that deer used these areas most
extensively and for longer periods of time than was true of the surrounding winter
range. If any areas show overuse or damage by deer, the plants on the Key Areas
should show damage first and should take longest to recover from damage because of
repeated use. Both Key Areas are found on limestone parent-material and have
1 A list of plant specips mentioned in this paper, with their symbols for 
abbreviation and scientific nomenclature, is presented in Appendix A .
Figure 2
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soils similar to the Hughsville Series. The Lower Key Area is part of the Pinus 
ponderosa/ Agropyron spicatum association, and the Upper Key Area is included 
in the Pinus ponde rosa/ Physocarpus malvaceous association . Trees and shrubs are 
less abundant on the Lower Key Area, indicating a drier site due to the south- 
facing exposure.
Deer are found on the Upper Key Area when they start to move down onto 
the winter range. If the winter is mild, they may stay in this vicinity for the entire 
period. In severe winters, when snow is deep and/or crusted, the deer move down 
to the Lower Key Area, which has less snow and warmer daytime temperatures due 
to its south-facing exposure. During severe winters, over one hundred deer may 
concentrate on the approximately fourteen acres of the Lower Key Area for several 
weeks (Bailey, 1960). In these times damage may occur to plants and soil on this 
portion of the winter range. The present study was concentrated on the Key Areas, 
since the deer use these areas most heavily while on the winter range. The entire 
winter range had been examined previously by Klebenow (1962) and it was felt 
that comparative data could be gained by concentrating on the some Key Areas.
I I I .
METHODS OF RANGE STUDIES
Inventory
In order to moke the results of this study more meaningful in terms of the 
management of this herd, range studies were concentrated on the most abundant 
plant species and on those most heavily used by the deer. It was determined by 
observation of the range, by results of previous utilization studies, and by analyses 
of rumens from collected deer (Klebenow, 1962), that the forage species most 
important to the deer were serviceberry, chokecherry and snowbrush. Ninebark, 
although not an important forage plant, is extremely abundant, and so was included 
in all range studies.
Browse Production
The amount of acceptable, available food produced by plants on the winter 
range is one factor limiting the number of animals supported by the range. To gather 
information on the amount of forage produced by shrub species on the winter range, 
individual shrubs were measured in the following manner:
In the fa ll, after deciduous plants had shed their leaves and before deer 
had moved onto the winter range, browse production was determined by measuring 
plants within belt transects on the two key areas. The belt transects were six feet 
wide and from 100 to 500 feet long, depending on the density of shrubs on the 
transect. Transects were placed at an angle of approximately 30 degrees to the
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contour of the slope to ovoid any bios associated with topography.
Plants of ninebark, serviceberry, and chokecherry were tagged and the 
annual growth on each of ten twigs on a main stem of each plant was measured to 
the nearest centimeter. Twig measurement began by selecting one main stem of o 
plant. On this main stem, the terminal twig and the next nine adjacent twigs, 
moving toward the base of the main stem, were measured. If there were not ten 
twigs on that stem, another stem was selected, and the process was repeated until 
not more than ten twigs were measured. Twigs less than one cm. in length were 
not included in the sample. Annual production was measured from the tip of the 
terminal bud, along the twig to the scar left by the previous year's terminal bud. 
(Fig. 3). The tag identifying the plant was placed below the lost twig measured, 
and the remaining twigs of current growth on that plant were counted and recorded.
Tagged stems of snowbrush were treated differently since annual growth is 
not readily apparent on this species. The tag was placed on a main stem as a 
datum point. Stem length from that datum point to the tip of the stem was 
measured. The lengths of all lateral twigs along the main stem and above the 
datum point were then measured and recorded. Leaves of snowbrush, since they 
are persistent during the winter, and are an important source of forage, were grouped 
in four size classes, counted, and recorded. As with other species, any remaining 
twigs of current growth on that plant were then counted and recorded.
To convert the lengths of twigs measured into weight, 100 twigs of each of 
the four above species were slipped from the study area. Length of each twig was 
measured to the nearest millimeter and twig diameters were measured at one cm.
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Figure 3. ILLUSTRATION OF BROWSE MEASUREMENT PROCEDURES
- o ------------------
 1 Current Annual Growth :
Terminal Bud Scar Terminal Bud
MEASUREMENT OF CURRENT ANNUAL GROWTH ON AN INDIVIDUAL TWIG
4—  Measured Twig of Current Annual Growth
Unmeasured Twig of Current Annual Growth
PROCEDURE OF TWIG MEASUREMENT ON A MAIN STEM SHOWING TAG PLACEMENT
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above the cut end of the twig. Twigs were dried in on oven at 110°C for 24 
hours, and weighed to the nearest milligram. Leaves of snowbrush were separated 
from the stem, sorted by the size classes mentioned above, and dried. A regression 
of the twig weight on length was calculated so that measured twig lengths could be 
converted to weight of forage. Similar analyses were used to convert twig diameter 
into length and weight. Appendix B contains details of the statistical analyses.
Browse Utilization
The amount of forage that deer consumed during the winter was determined 
by remeasuring the tagged plants in April, after deer were gone from the study area. 
Utilization measurements were taken from the previous year's terminal-bud scar 
on deciduous species, and from the tagged datum point on snowbrush. Amounts of 
annual growth remaining on the plant were subtracted from the amount of annual 
growth produced by the plant to obtain the amount of growth used, and utilization 
was expressed as a percentage of the amount produced.
Nutrition Analyses
Examination of several nutritional components of browse species on the 
winter range will provide a basis for determining the factors causing the decline 
in condition of animals during the winter.
On the Rattlesnake Creek winter range, preliminary analyses of some 
species were made by Klebenow (1962) . White (1958) analyzed several species 
preferred by this herd on the summer range. During the present study, nutritional 
aspects of the range were examined with a two-fold purpose in mind. One pur­
pose was to follow the nutritional character of the four major browse species on
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the winter range during on entire year. The other purpose was to examine species 
preferred by deer at different periods of the year in an attempt to reconstruct the 
seasonal quality of the year-long diet.
On the winter range, samples of chokecherry, serviceberry, ninebark, 
and snowbrush were collected during the first week of each month for 12 months. 
Samples were collected from the portions of Wallman Ridge used by deer during the 
winter. Twigs were clipped from portions of plants that were available to the 
animals. Samples of chokecherry, serviceberry, and ninebark included leaves 
and stems during months when leaves remained on the stems. Since snowbrush 
retains its leaves over the winter, samples of snowbrush were separated into sub­
samples of leaves and of stems, and each subsample was analyzed separately. In 
all samples, the phenologic stage of development of the plant and stem was 
recorded.
In order to reconstruct the seasonal quality of the diet, species sampled 
were determined according to food habits data from deer collected in 1958. Plants 
which made up over 5 percent of the rumen volume for any particular month in 
1958 were collected during that same month in 1967-68. These samples were col­
lected from the summer range or the winter range, depending on the season, by 
clipping one-third to one-half the current year's growth from portions of the plant 
available to deer. Leaves on a stem were not removed before the sample was 
processed.
Vegetation samples were brought into the laboratory, weighed, dried at 
85° C for 48 hours, and re weighed to obtain moisture-content estimates. Samples
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were then ground in a W iley m ill, using a 40-mesh screen, and stored in air-tight 
containers until analyzed. Analyses of crude protein, crude fat (ether extract), 
ash, crude fiber, phosphorus, calcium, carotene, and iodine were made by the 
Agriculture Experiment Station at Montana State University in Bozeman, Montana. 
All analyses were reported on an oven-dry basis.
Browse Production Under Shaded Conditions
The general historical pattern of big game ranges in this area begins with 
a fire removing all or most of the vegetation and organic matter above the surface 
of the mineral soil. During the first 2 -4  growing seasons, the ground surface is 
covered with an increasing amount of vegetation. Some originates from seed 
carried into the burned area. Other plants arise from seed or plant tissue surviving 
the f ire . Douglas-fir and ponde rosa pine generally grow from seed carried into the 
area by wind or animals. The time of establishment of most of the trees on an area 
depends upon how soon, after the fire , conditions are favorable for a large seed 
crop and upon subsequent weather favoring seedling survival. Before trees become 
established on an area, or while they are still small, most of the foliage on the 
area comes first from forbs and grasses and later from shrubs. These grasses, 
sedges, forbs and shrubs provide food for herds of big game animals living on the 
area during winter. After a number of years, the trees become more noticeable 
on the area and begin to cast more shade on the plants in the understory. The speed 
at which trees develop and grow after establishment is primarily related to site 
quality.
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Many people working in forested areas have noticed that under dense 
canopies of tree crowns there is little  vegetation on the ground in the form of 
shrubs/ grass, or forbs, while in an area without a complete tree cover, or with 
scattered trees, the amount of understory vegetation may be quite large.
How understory vegetation reacts to increasing shade and moisture com­
petition by trees is not completely known. One of the questions of concern to 
wildlife managers is whether production of browse is gradually, or quite suddenly, 
reduced by the increasing canopy cover of trees, and in either case, what is the 
magnitude of reduction.
To determine whether or not the increasing number of trees now found on 
the winter range is affecting annual production of shrubs, plots were established in 
the most shaded conditions found on the ridge, in the open (with no trees casting 
shade), and in two areas with intermediate shade conditions. These plots had as 
many of the four major shrub species on them as could be found under the above 
conditions.
After the leaves had fallen, individual stems of each shrub species on the 
plots were clipped, aged, and current growth and dead material were separated 
from older living portions of each stem. All portions were oven-dried at 110°C  
for 24 hours and weighed. By a comparison of age and amounts of: current growth, 
old growth, and dead material from plants under shade and not under shade, an 
indication of the effect of shading on browse production by these species was 
obtained.
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The Encroachment
In order to determine the pattern of tree establishment and growth on the 
Rattlesnake Creek winter range, one portion of the Upper Key Area was divided 
into four equal blocks, with boundary lines parallel to the contour of the slope. 
These blocks were 528 f t . long and 292 f t . wide and were located on the east side 
of Wall man Ridge in a series along the slope. Within these blocks, increment 
borings were taken of all trees present to determine their age and the year they 
became established in the block. Borings were token at a distance of one foot 
above ground leve l. The average number of years for a tree to reach one foot of 
height was added to the number of annual rings in an increment core to obtain the 
most accurate age for each tree.
IV .
METHODS OF DEER STUDIES
Checking Station
During fall hunting seasons of 1966 and 1967, a checking station was 
set up at the junction of the Sawmill Gulch road and the main Rattlesnake Creek 
road. All vehicles leaving the Rattlesnake drainage by the lower end must pass 
this point. The checking station was operated on weekends from approximately 
10:00 a .m . to dork.
On each animal checked through the station the following information 
was recorded: total length (from the nose to the tip of the ta il), carcass weight 
(noting the extent the animal was field dressed), species and sex, and the general 
area where each animal was taken. Lower jaws were collected with the hunter's 
consent.
In attempting to determine the total k ill for the Rattlesnake drainage, 
errors have arisen due to the manner in which the checking station was operated. 
It is not mandatory for hunters to stop at checking stations in Montana, and 
although most hunters were cooperative, it is probable that some animals were 
taken out of this area without being reported. A second source of error arises 
from the fact that the checking station was operated only on weekends. As noted 
before, this area is close to the heart of Missoula and it is known that a consider­
able number of hunters hunt this area on week days. Animals taken by these
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hunters were not checked at the checking station. For the above two reasons, an 
exact total kill from the Rattlesnake area is not known for any hunting season. 
However, estimates of the total number of animals taksn from this area were made by 
students working on the herd. These estimates, based on the number of animals 
checked and reports of other animals killed , are shown in Table 15.
Dates of fall hunting seasons and corresponding regulations concerning the 
legal kill are shown in Table 1. It should be remembered that the Rattlesnake 
area makes up only a small portion of the management unit in which it is located.
Dee r Collection
Permits were obtained from the Montana Fish and Game Commission to 
collect 25 deer from the study area in either the winter of 1966-67 or 1967-68.
This collection was designed to compare animals presently occupying the range 
with those collected during the calendar year of 1958 to observe differences in 
condition, reproduction, e tc ., between the two periods. The 1958 collection 
was taken during a normal winter, and it was hoped that a collection could be 
made in a severe winter to see how condition of the deer appeared under this 
added stress.
Since the winter of 1966-67 was rather mild, collections took place 
during the winter of 1967-68, which was severe for the first two months, then 
became mild. Deer were taken from the entire winter range, which included 
most of Wallmon Ridge. Deer residing on the key areas were not selectively 
hunted, nor were they completely avoided. The collected deer were shot during 
or directly after their morning feeding period, within one or two hours after
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Table 1. DEER HUNT IN G  REGULATIONS FOR THE AREA, 
IN C LU D IN G  RAHLESNAKE CREEK
YEAR SEASON LENGTH
N o . of 
DAYS
Total
DAYS
Bag
LIMIT SEX
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
*  1958 
*1959
*  1960
1961 
ext.
1962
1963
1964
1965
1966
1967 
ext.
O c t. 15 
O ct. 15 
O ct. 15 
O ct. 15 
O ct. 15 
O ct. 15 
O ct. 15 
O ct. 15 
N ov. 8 -  
O ct. 15 ■ 
N o v . 1 
O ct. 15 
O ct. 31 
O ct. 15 
O ct. 15 
O ct. 20 
O ct. 19 
O ct. 18 
O ct. 16 
O ct. 15 
N ov. 19 
O ct. 21 
O ct. 20 
O ct. 18 
O ct. 24 
O ct. 23 
O ct. 22 
N o v .19
- N o v .  15
-  Nov. 15
-  N o v . 15
15
15
15
15
-  Nov.
-  Nov.
-  Nov.
-  Nov.
-  Nov. 15 
Nov. 15
-  Nov. 15 
-N o v . 15
-  Nov. 15
-  Nov. 15
-  N o v .15
-  Nov. 27
-  Nov. 24
-  Nov. 23
-  Nov. 22
-  Nov. 20
-  Nov. 19
-  Dec. 3
- Nov. 25
- Nov. 24
- Nov. 22
- Nov. 28
- Nov. 27
- Nov. 19
-  Nov. 26
32
32
32
32
32
32
32
32
8
32
15 
32
16 
32 
44  
36 
36 
36 
36 
36 
15 
36 
36 
36 
36 
36 
29
8
32
32
32
32
32
32
32
32
32
32
32
44
36
36
36
36
50
36
36
36
36
36
36
2* *
2 **
2
2
1
2
1
1
1
2
1
1
1
male 
male 
male 
male 
male 
male 
male 
male 
el the 
male 
elthe 
male 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe 
eithe
4̂ ' antler 
4" antler 
4" antler 
4" antler 
4" antler 
4" antler 
4" antler
sex
sex
sex
sex
sex
sex
sex
sex
sex
sex
sex
sex
sex
sex
sex
sex
sex
sex
An unlimited number of special permit non-resident hunters were 
allowed to hunt in this area.
♦ * The second deer token must be a mule deer.
Source: Files of District 2 Headquarters, Montana Fish & Game Department, 
Missoula, Montana
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sunrise. Deer were collected during this time period in order to collect rumen 
contents with os little  modification or change by the rumen and its microbe popu­
lation as possible. By collecting the deer at this time, food habits analyses were 
more accurate and it was assumed that the chemical analyses of rumen material 
could be more easily interpreted.
The detailed procedure used for collecting these deer and for perform­
ing the necropsy on collected specimens is given in Appendix C . The data form 
used in the necropsy is also shown in Appendix C .
Each rumen sample was divided into the following subsamples and 
analyzed by procedures outlined below. During the necropsy, rumen contents 
were placed in a gallon jar and fixed in 10 percent formalin. This material 
was separated into a one-quart sample for food habits analysis and a one-quart 
sample for nutrition analysis. The food habits sample needed no further prepa­
ration before analysis. The sample for nutrition analysis was screened through 
a double layer of cheesecloth without washing to remove most of the liquid. The 
sample was then placed in an oven and dried at 8 ^ C for 48 hours. After drying, 
it was ground in a W iley mill through a 40-mesh screen and stored in air-tight 
jars until analyzed.
Food Habits
In order to determine which species constitute major portions of the 
diet, a sample of the rumen contents was sent to Mr. Kenneth R. Greer at the 
State Department of Fish and Gome laboratory located at Montana State
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University in Bozeman, Montano. At the laboratory, a one-quart sample of the 
rumen material was washed through a 1 /8 inch screen to remove small particles 
which could not be identified without the aid of a microscope. The remaining 
material was then separated and identified by the writer with the aid of plant 
collections at the lab and from the study area. The volume of each species in 
the sample was determined by water displacement methods to within 0 .5  cc. This 
same procedure had been used in analyzing rumen material from the 1958 collec­
tion. The reports of both collections are shown in Appendix D.
Nutrition
From present and previous food habits studies of this deer herd, we 
know to a certain degree the kinds of food eaten during the different seasons of 
the year, but we know very little  about the quality of the available food. The 
question of v/hether forage on this deer range is lacking in one or more nutrients 
was unanswered.
One phenopienon noticed by workers in the field of wild animal nutri­
tion is the apparent ability of animals to select more nutritious forage than is 
sampled by the researcher (Bissell, 1959). In the present study, a sampleof rumen 
contents was analyzed for the same nutritional components as the browse samples, 
to see whether this phenomenon could be detected in this deer herd. Samples of 
browse were collected in the field at the same time the deer were collected so 
that a composite sample comparable to the rumen sample could be built up using 
the proportions of species found in the food habits analysis.
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Blood Analyses
In order to determine whether or not any of the Rattlesnake deer carry 
livestock diseases, samples of blood serum were analyzed by the Livestock 
Sanitation Board at Montana State University in Bozeman for evidence of 
Leptospirosis, Anoplasmosis and Brucellosis.
Deer Reproduction
Reproduction of the deer was analyzed by examination of ovaries and 
fetuses of the collected female deer.
Breeding Season
The breeding season was calculated by aging the fetuses and back­
dating from the date of collection.
Physical Condition
The condition of the deer was calculated using the kidney fat index described 
by Riney (1955).
RESULTS OF RANGE STUDIES
Browse Production
In order to use the method of measuring browse production as described 
in the previous section concerned with methods, it was necessary to develop 
regression equations so that measured length could be converted into weight. 
Regression equations were developed for serviceberry, snowbrush, chokecherry 
and ninebark. (Figs. 4 - 1 5  and Tables 2 -  5 ).
Regression equations were also developed so that the diameter at one 
cm. above the previous year's terminal bud scar could be used to predict the 
current year's growth, in length or weight. Details of the analysis are given 
in Appendix B.
Snowbrush presented on additional problem since it maintained its 
leaves during winter. It was found, however, that a correlation exists between 
the length of the stem and the weight of leaves on that stem. A regression equation 
was developed to predict the weight of leaves from stem measurements (Fig . 16) 
and Table 5 . It was found that once the regression equations were developed,
conversion of field measurements into desired units was rapid and accurate.
In measuring the amount of browse produced on on area, several factors 
may affect the results. The area sampled, variations in growing conditions, and 
the method of measurement are only a few. Klebenow (1962) clipped the annual
Figure 4
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Table 2 . REGRESSION EQUATIONS FOR ANNUAL GROWTH OF 
SERVICEBERRY TWIGS
Weight from Length r = 0.9265
Weight®-1 2 5 .9  (± 5 0 -4 )+ 3 .5 4  (± 0 .43 ) Length
Length from Diameter r = 0.7647
Length = -1 5 6 .8  ( ± 2 2 .5 )+  127.3 (± 30.6) Diameter
Weight from Diameter r = 0.8549
Weight = -892 .6  (± 6 9 .3 )+  543.7  (+ 94.2) Diameter
Table 3. REGRESSION EQUATIONS FOR ANNUAL GROWTH OF 
CHOKECHERRY TWIGS
Weight from Length r ■ 0.9493
Weight -  -342 .3  (± 7 7 .8 )+  6 .7 9  (± 0 .64) Length
Length from Diameter r -  0. B946
Length = -135 .8  (+ 15.4) +  90 .9  (+ 12.9) Diameter
Weight from Diameter r -  0.9268
Weight = -1437 .9  (± 9 3 .4 )+  673 .9  (± 7 8 .6 ) Diameter
Note: Values in parenthesis are standard errors with confidence intervals 
of 95%.
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Table 4 . REGRESSION EQUATIONS FOR ANNUAL GROWTH OF 
SNOWBRUSH TWIGS
Weight from Length *  r ■ 0.9192
Weight = -  231.7 (± 58.2) f  4 .90  (+ 0 .60) Length
Length from Diameter *  r = 0.8882
Length = -101 .3  (± 13.8) + 90.99 ( i  13.4) Diameter 
Weight from Diameter *  r = 0.7878
Weight -  -690 .4  (± 9 0 .4 )+  430.0 (± 95.3) Diameter 
Leaf Weight from Length r = 0.8803
Leaf weight = -533 .8  (± 1 2 9 .1 )+ 1 2 .3 1  (± 1.89) Twig length
Table 5 . REGRESSION EQUATIONS FOR ANNUAL GROWTH OF 
NINEBARK TWIGS
Weight from Length r = 0.9073
Weight = -426 .3  (± 1 0 2 .6 )+ 4 .7 6  (± 0.63) Length
Length from Diameter r = 0.8759
Length = -148 .3  (± 2 2 .6 )+ 1 3 6 .0  (± 21 .5) Diameter 
Weight from Diameter r = 0.8796
Weight = -1279.1 (+ 116 .1 )+ 717 .0  (±  110.9 Diameter
*  These equations were developed for the twig alone, without considering 
the leaves.
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growth on one-squore-foot plots on the Lower and Upper Key Areas. In the 
present study, annual growth was measured and converted to weight by use of a 
regression equation. Since both methods measure the weight of forage produced 
they should be comparable. Methods for the present study differ only in that 
length was measured to determine the weight, while previously weight was deter­
mined by direct measurement. Browse production for 1966 and 1967 is shown 
in Table 6 and is compared with browse production in 1960 and 1961 in Table 7 .
Although variation in browse production between transects is large, 
some comments can be made from data in previous tables. Perhaps the most 
striking difference between the two periods of study is the reduction in annual 
growth of snowbrush. On the Upper Key Area, production was about one-fourth 
the amount produced five years before.
One explanation for the drop in production is that snowbrush is intoler­
ant to shading. As the tree canopy becomes more closed, production as well as 
the number of plants on an area would be reduced. This hypothesis was tested in 
a special study where plants that were growing under shade and in the open were 
examined for differences in production . Results of this study are found in the 
following section. If shading is in fact the reason for a decline in production of 
snowbrush, we would expect the trend to continue over the next period of years 
due to the continuing increase in tree canopy cover.
Snowbrush is the most important species on this winter range, both 
because it constitutes between 80 and 90 percent of the shrub forage production 
and because it amounts to around one-half the volume of forage eaten by deer
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Table 6 . BROWSE PRODUCTION O N  KEY AREAS OF WALLMAN RIDGE 
BY TRANSECT (Pounds/Acre)
LOWER KEY AREA
T . y T-2 T-3 T-4 X
Amal 0 .2
1966
.0 0 .2 0.1 0.1
Ceve 123.8 125.4 78 .4 61.2 97.2
Prvi 1.4 5 .3 4 .4 1.4 3.1
Phma 15.0 20.3 7 .8 18.2 15.3
Amal 0
1967
0 0 0 0
Ceve 108.1 230.3 121.3 0 114.9
Prvi 0 0 5 .5 35.0 10.1
Phma 3.7 0 22.1 33.4 16.8
T-1
UPPER KEY AREA 
T-2 T -3 T-4 X
Amal 11.2
1966
0 3.2 6 .4 5 .2
Ceve 380.3 181.7 219.0 129.0 227.5
Prvi 2 .6 7 .7 1.6 1.5 3 .4
Phma 18.7 26.8 17.2 25.6 22.1
Amal 4 .0
1967
3 .2 0 5 .0 3 .0
Ceve 325.3 331.4 174.0 185.2 254.0
Prvi 28.8 4 .7 9 .8 1.1 11.1
Phma 23.8 23.8
ly  The same transect lines were not measured in the two years.
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Table 7 . B ROWSE PRODUCTION O N  KEY AREAS OF WALLMAN RIDGE 
IN  POUNDS PER ACRE
1960 y
1961
1966
1967
0.2
0.6
0.1
0
LOWER KEY AREA 
Amal
(0 -0 .4 ) y
(0 -1 .4 )
(0 .0 5 -0 ,15 )
210
238
97
115
Ceve
(128-291)
(151-325)
(65-129)
(0-230)
1960
1961
1966
1967
6.2
3 .4
3.1
10.1
Prvi
(2 .7 -9 .7 )  
(1 .0 -5 .8 )  
(1.2-5.0) 
(0 -27 .5 )
15.5
16.9
15.3
16.8
Phma
(9 .8 -21 .2 )
(11.2-22.6)
(9 .1 -21 .5 )
(2 .0 -3 1 .6 )
UPPER KEY AREA
1960
1961
1966
1967 
1967
Amal
10.3 (5 .7 -1 4 .9 )  
16.4 (8 .0 -2 4 .7 )  
5 .4  (0 .1 1 .0 )  
3 .0  (0 .5 -5 .5 )
Ceve
928 (776-1080) 
851 (696-1006) 
228 (103-353) 
254 (176-332)
1960
1961
1966
1967
7 .8
9 .5
3 .4
11.1
Prvi
(4 .6 -1 1 .0 )  
(5 .8 -1 3 .2 )  
(0 .3 -6 .5 )  
(0 -24 .9 )
Phma
51.7  
77.5  
22.1
23.8
(40 .7 -62 .7 )
(63 .4-91-6)
(16 .3 -26 .9 )
ly  Data for 1960 and 1961 are from Klebenow (1962). 
2 /  Values in parenthesis are confidence limits of 95%.
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while on the winter range. Thus a reduction in the amount of snowbrush available 
for deer could reduce the number of deer this range will support.
Ninebark also shows some reduction in annual production on the Upp^r 
Key Area. A possible reason for reduced production in ninebark is the manner 
in which it grows. Ninebark begins growth with a great surge, producing a stem 
about two feet long. The following year, lateral buds on this stem develop and 
produce nearly the same total length. In the years following, the annual growth 
becomes smaller, until on an old stem it is barely observable.
The data for chokecherry ore difficult to interpret, mainly because of 
variation in the data. This variation is partially due to the manner in which 
chokecherry grows) in dense clumps with large unoccupied areas around the 
clump.
Production of serviceberry also shows a rather large variation in the 
data. A reduction in the amount produced on the Upper Key Area is quite 
possible.
Snowbrush produces most of the forage on the winter range, constituting 
over 80% of the total production by the four species. About two-thirds of the 
amount produced is contributed by its persistent leaves, but even when this 
amount is omitted, snowbrush produces more forage than the other major 
species. Ninebark produces the next largest amount of browse although little  
use is mode of this very abundant species. Chokecherry and serviceberry, although 
they are highly preferred by deer, produce the smallest amount of forage each 
year of the four major species.
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Browse Production Under Shaded Conditions
It is often noted by field workers that os the forest canopy becomes .more 
completely closed, the abundance and vigor of the shrub understory are reduced.
In order to determine whether the amount of browse produced by plants in the 
open and under shaded conditions is measurably different, individual stems were 
clipped at ground level, and annual growth was separated from older portions of 
each stem. Both portions were oven-dried and weighed.
Although the number of samples is too small to allow a statistically 
sound conclusion, some trends are evident. In both ninebark and snowbrush, 
where samples of stems in shaded and open grown conditions were available, 
amounts of current growth and the computed values of current growth as a per­
centage of old growth are less under shaded conditions. (Table 8).
This reduction of annual growth under shade is most apparent in younger 
stems where shading appears to have a marked effect on the amount of annual 
growth produced. As stems increase in age, differences between shaded and 
unshaded plots become less marked. Further studies could indicate whether or 
not these observations are correct and may determine causes for reduced 
production.
If this relationship does hold true for winter ranges created by distur­
bance, we would expect that as the quantity of food produced is gradually 
reduced by competition or other causes, the carrying capacity of the winter 
range would be reduced.
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Table 8 . PRODUCT IO N  OF SEVERAL BROWSE SPEC lES UNDER SHADED 
AND UNSHADED CO ND ITIO NS
Open 
Species or
Shaded
Current Old Dead
Age Growth Growth Material Current/bid
(grams) (grams) (grams 100
0 2 2.0 10.5 19.0
0 3 2.4 10.7 22.4
0 6 5.8 27.3 21.4
0 6 3.0 53.9 5.7
0 7 2.4 75.1 10.7 3.9
0 8 4.6 60.5 7.6
s 2 0.7 11.4 6.2
s 4 1.7 15.1 11.3
s 6 3.4 32.1 10.6
s 6 1.8 46.1 3.9
s 7 3.0 61.6 4.9
s 10 1.2 41.5 3.3 2.9
s 12 2.1 61.8 32.2 3.4
0 4 30.3 16.5 184.0
0 5 27.9 23.5 2.7 1 19.0
0 6 42.3 105.6 19.5 41.0
s 5 15.5 25.8 60.0
s 6 28.6 73.4 20.0 39.0
Ninebark
Ninebark
Snowbrush
Snowbrush
-40 -
Browse Utilization
Factors determining the portions of o stem eaten by an animal are many 
and varied. Principal ones are: availability (determined by the plant height or 
snow depth), animal requirements (when requirements for food are high, due to 
large numbers of animals or reduced amounts of food, older portions of plants 
will be eaten as well as portions o f current growth),and animal preference,either 
because animals can sense, and thus pick out and eat more succulent or nutritious 
plants, or because a particular plant and animal happen to be in the same place. 
The fact that some individual plants are used to a greater extent than others is a 
cause for concern among researchers attempting to measure plant use. Place­
ment of plots in areas where plants are used either more or less than the range as 
a whole, will result in measurements not representative of the overall use for 
that area. For example, one transect established on the Upper Key area in 
1967 happened to be in an area of deep snow accumulation for that year. Visits 
over this area during January revealed that plants on this transect were completely 
covered by snow, and utilization recorded on this transect was markedly below 
that of other transects. Data from this transect was not used in computing the 
amount of use on the Upper Key Area.
Utilization was recorded as a percentage of the total length of cufrent 
annual growth removed from each plant during the winter. Data for the present 
study are recorded in Table 9 and comparable observations for previous periods 
of study are recorded in Table 10.
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Table 9 . PERCENT UTILIZATIO N OF BROWSE SPECIES O N  WALLMAN  
RIDGE BY LENGTH FOR 1966-67 AND 1967-68
T-1 V
1966-67 
LOWER KEY AREA
T-2 T-3 T -4
Amal 25.7 25.7
Ceve 36.6 36.3 38.8 77 .5 38.2
(Corr.) (12.2) (12.1) (12 .9 ) (25.8) (12.7)
Prvi 25.2 28 .5 26 6 18.7 24.5
Phma 0 0 0 0 0
UPPER KEY AREA
Amal 84.2 0 56 .8 62 .9
Ceve 0 0 16.5 3.9 2 .7
Prvi 0 51 .2 19.1 26.1 30.4
Phma 0 0 0 0 0
1967-68
LOWER KEY AREA
1 /
T - 1 ^ T-2 T-3 T-4 X
Amal
Ceve 37.4 50 .7 34.8 - 44.7
Prvi - - 59.7 54 .4 55.6
Phma 0 — 0 0 0
UPPER KEY AREA
Amal 0 - 0 40.0 24 .3
Ceve 10.8 57 .9 22.5 17.3 28 .3
Prvi 54.5 37 .9 57 .9 22.6 43.2
Phma 0 0 0 0 0
ly  The same transect lines were not measured in the two years.
Note: Corrected values in parenthesis indicate use by deer. Uncorrected values 
for Ceve on the Lower Key Area for 1966-67 include use and trampling by cattle. 
No measurable cattle use was found on any other species or during another year.
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Table 10. PERCENT UTILIZATION OF BROWSE SPECIES O N  WALLMAN RIDGE 
BY LENGTH FOR 1960-61, 1961-62, 1966-67, AN D 1967-68
LOWER KEY AREA
60-61 60-62 66-67 67-68
Amal 10 52 26 — —
Ceve 2 19 38 45
Prvi 10 63 24 56
Phma 0 0 0 0
UPPER KEY AREA
60-61 61 -62 66-67 67-68
Amal 24 42 63 24
Ceve 2 7 3 28
Prvi 21 45 30 51
Phma 0 0 0 0
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During both studies there was a relatively low number of deer on the 
winter range the first year, followed by a higher number of deer wintering the 
second year. Use figures for 1966-67 may be higher than actually occurred, 
especially on the Lower Key Area. This was due to use and trampling by cattle 
in early spring , primarily on snowbrush where an estimated two-thirds of the 
recorded use was attributed to cattle. Transects on the Upper Key Area were 
relatively undisturbed by cattle and give a better representation of deer use on 
the winter range for both periods of study.
It should be noted that the percent use figures are higher (notably on 
snowbrush and chokecherry) for the recent period of study than for the 1960-62 
period on the Upper Key Area even though a smaller number of deer were 
observed. This reflects the lower production of forage during the 1966-68 
period (especially on snowbrush). If production is gradually reduced in future 
years, we would expect the percent use to be continually greater with similar 
numbers of deer on the area.
If we assume that proper use of these species is 50% of their annual 
growth, and that use over 50% will result in a decline of vigor and production, 
then serviceberry and chokecherry are, during winters of high deer numbers, 
reaching the limit of proper use. Snowbrush on the Lower Key Area approaches 
the limit of proper use in winters of high deer populations, while on the Upper 
Key Area, use of snowbrush is still well below the 50% proper use lim it. It 
should be mentioned here that snowbrush production was reduced more than any 
other species under study between the two periods of study. If increased shade
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îs the cause of this reduction/ we would expect use of snowbrush to increase 
with similar numbers of deer using the area.
Ninebark/ although the most abundant shrub on the winter range, does 
not receive any measurable use by deer. However, two deer collected in the 
condition study of April did have 6% and 16% ninebark by volume in the rumen. 
Apparently ninebark is eaten in the spring while succulent.
Tree Encroachment
Increment borings were taken as described in the previous section on 
methods in order to trace the pattern of tree establishment on the Upper Key 
Area. From information gathered, we should be able to determine the seed 
source and the rate at which this area is becoming reforested.
Four plots were established parallel with the contour of the slope. The 
average age of trees sampled within each block is shown below. Block A was 
located at the bottom and Block D at the top of the slope.
A B C D
Ponderosa pine 25 22 23 23
Douglas-fir 25* 25 29* 22
*  Sample size less than 10.
Examination of tree ages in each block reveals that the average age in 
each block is approximately the same. This would indicate that the bulk of 
trees on all four areas came from the same seed source via seed crops produced 
in a period of years that were favorable for germination and growth. The seed
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source for trees on the Upper Key Area may be a group of trees that survived the 
1919 fire . These trees are located at the south end of the ridge on a south 
facing slope, about 50-80 feet below the ridge-top.
Examination of Figs. 17 and 18 reveals that most of the trees on this 
portion of the Upper Key Area became established between 1940 and 1950.
Small saplings and some seedlings were found on all blocks indicating that tree 
establishment is still continuing, but large numbers of trees have not become 
established in the past ten to twelve years.
A major factor regulating the number of trees established in any par­
ticular year is the amount of seed produced by that species during the previous 
growing season. Boe (1954) reported on cone crops of conifers for Montana 
between 1908 and 1953, although no records were available for 1933-1947. 
These data are applicable to the present study. Ponderosa pine was considered 
to be a poor seed producer west of the Continental Divide in Monte no and pro­
duced only one good and five fair crops of seed in the 17-year period of records 
applicable to the Rattlesnake area. The good cone crop was produced in 1948 
and fair crops occurred in 1921, 1923, 1930, 1932 and 1953. Douglas-fir on 
the other hand was considered to be a good seed producer on the west side of the 
Continental Divide. Good cone crops of Douglas-fir were produced in 1923, 
1926, and 1950 and fair cone crops were produced in 1921, 1927-32, and 
1952 (Boe, 1954).
With some knowledge about the properties of seed dispersal of a tree 
species, we can predict how far seed will travel from a source to begin a new 
stand. Siggins ( 1933) reported the average rate of fall for ponderosa pine seed
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to be 5 .0  ft ./sec. and for Douglas-fir seed to be 4 .4  ft ./sec. Powells and 
Schubert (1956) used this information to calculate theoretical distances that 
ponderosa pine seeds would travel when released from different heights in 
different wind velocities. From their data, seeds released from a 100 ft .  
tree (the approximate height of trees unburned in the 1919 fire) would travel 
300 f t .  in a 10 m .p .h . wind and 600 f t .  in a 20 m .p .h . wind. Issac (1943) 
reported that when Douglas-fir seed was released from a kite 200 f t .  high in a 
7 m .p .h . wind, the maximum density of seed on the ground was at 1000 ft. from 
the point of release, and in a 23 m .p .h . wind, the maximum density of seed 
fall was at 1600 ft. from the point of release.
These observations show that seed released from the clump of unburned 
trees could easily reach the study area .
Another factor that might have assisted the establishment of trees on 
these plots was seed dispersal by rodents. I observed, while taking the incre­
ment borings, that the ponderosa pine often grew in small clumps (3 -  7 trees 
in the area of one square foot). All individuals in a clump were of the same 
or similar age. This might indicate that these trees germinated from a rodent 
seed cache or, from a cone carried into the area. Similar clumping of 
Douglas-fir did not appear on plots under study.
Probable seed sources for tree establishment on this area after the 
1919 fire were clumps of trees on the south end of Wollman Ridge that survived 
the f ire . If no trees on the ridge proper had survived the fire, it is suspected 
that tree establishment would have been delayed for a longer period of time.
V I.
JIESULTS OF DEER STUDIES
Deer Numbers
The number of deer on the winter range during the winter of 1966-67 
was somewhat reduced from numbers reported from earlier studies as seen below.
Numbers of M jle  Deer Wintering on Wollman Ridge
1958-59 125*
1959-60 115*
1960-61 81*
1961-62 135**
1966-67 40
1967-68 100
*  Data from White (1958)
* *  Data from Klebenow (1962)
Analysis of weather data reveals a correlation between numbers of deer 
on the winter range and severity of the winter as measured by temperature and 
snowfall (Figs. 19& 20).
Smaller numbers of deer on the winter range during 1966-67 was 
attributed to a mild winter. During the winter of 1966-67 snow accumulation 
deeper than 8 - 1 2  inches was not observed on the winter range. I assume that
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Figure 19. TOTAL SEASONAL SNOWFALL (in inches)
1957 58 59 60  61 62  65. 64 65  66 67  68 
WINTER OF MEASUREMENT (1957 = Sept. 1956 - June 1957)
Figure 20. NUMBER OF DAYS THE MAXIMUM TEMPERATURE WAS BELOW 32°F
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Source: Records of the U. S. Weather Bureau - Missoula, Montana
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accumulations of snow to depths of at least 24 inches are necessary to force the 
deer down onto the winter range. Carter (1951) reported that mule deer were 
found foraging in snow depths of 10 -  15 inches late in the winter, but that they 
ranged into deeper snows earlier in the winter. Based on Carter's findings and 
my observations, it is suggested that snow depths during the winter of 1966-67 
were not deep enough to force the main body of deer down onto Wollman Ridge.
During the winter of 1967-68, snow began to accumulate on the winter 
range during December, 1967, and by the first week in January, 1968, snow 
depths on the Upper Key Area averaged 23 inches. During the last week of 
December and the first week of January, numbers of mule deer on Wollman 
Ridge were gradually increasing. Between 80 and 100 mule deer were seen on 
the winter range by the last week in January. During this same period, between 
30 and 70 mule deer were seen on the ridge just west of Wollman Ridge and 
separated from it by Spring Gulch. Since this study was concentrated on 
Wollman Ridge, only deer seen on Wollman Ridge were included in the counts, 
although it was noted that numerous tracks were seen in the creek bottom 
between ridges. It is assumed that deer pass between both ridges freely.
During February snow cover generally decreased due to warmer 
temperatures and little  snowfall. By the middle of February, the 20-24 
inches of snow found on the Lower Key Area at the end of January was completely 
gone. On the Upper Key Area, the 22-30 inches of snow hod been reduced to 
crusty patches 10-14 inches deep, in draws and around trees. Both key areas 
had no snow on them by the end of February, but the upper end of Wollman
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Ridge/ where the slope increased greatly, still held 20-30 inches of crusted 
snow. Deer numbers during February remained at 80-100 with most deer found 
on the Upper Key Area and another similar area north of the Upper Key Area. 
Concentrations of deer in this second area north of the Upper Key Area were riot 
reported by previous workers.
March was mild also, with little  snowfall and warm temperatures.
Deer numbers during this month decreased rapidly as the steeper slopes north 
of Wollman Ridge lost their snow cover. By the end of March only 25 mule 
deer were seen on the winter range.
April was very similar to March as far as temperatures and snowfall 
were concerned, but at the end of April, deer numbers had increased to 70 to 
80 deer on the winter range. During the end of April, many spring forbs and 
some grasses began growing and it was assumed that deer had descended for 
this succulent forage.
Food Habits
The winter food habits of the Rattlesnake Mule Deer Herd, as deter­
mined by rumen analysis, have not changed appreciably in the ten years bet­
ween the 1958 and 1968 food habits analyses. This herd subsists during the 
winter (January-April) almost entirely on browse species and grass-like plants, 
with an occasional conifer or forb included. Snowbrush forms the backbone of 
the diet, composing between 45% and 50% of the overage diet. Three other 
shrubs species, chokecherry, serviceberry and creeping-holly grape, receive
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consistent use, with the amount eaten depending on availability and individual 
deer preference. Other shrubs are occasionally eaten and in some instances 
may constitute a measurable portion of the rumen contents, but they were not 
eaten in large amounts by all deer collected. Some species in this category are 
snowberry, willow, buffaloberry, and ninebark. Grass-like plants comprise 
between 10% and 20% of the diet for these winter months. Although species 
included in this group are not identified using present methods, it appears that 
Elk Sedge constitutes a large part of this component. Elk sedge is probably 
eaten because it is fairly abundant over most of the winter range, and because 
it  remains green during the entire year. Species of true grasses found on the 
area and presumably making up a portion of grass-I ike plants in rumens, 
although they do not remain green during winter are: bluebunch wheatgrass, 
pinegrass, Idaho fescue, rough fescue, prairie junegrass, sandberg bluegrass, 
Kentucky bluegrass and columbia needlegrass.
Some use is made of conifers, and is most evident on young ponderosa 
pine from which deer have removed needles on terminal or lateral branches, 
sometimes taking the bud and some stem material. Douglas-fir does not consti­
tute as large a percentage of rumen volume as ponderosa pine, although numer­
ous trees in the field have the tips of lateral branches removed. A comparison 
of food habits for 1958 and 1968 is shown in Figs. 21 and 22 and a complete 
report of each rumen examined is shown in. Appendix D .
Deer Reproduction
The reproductive cycle of the mule deer begins in the fall with the
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Figure 21. FOOD HABITS OF RATTLESNAKE MULE DEER DURING 1958
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Figure 22. WINTER FOOD HABITS OF RATTLESNAKE MULE DEER DURING 1968
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onset of the estrous cycle in females and subsequent breeding period. The 
cycle comes to on end in early summer when fawns are born. Reproduction is 
an important facet in the management of a game species because it sets the 
upper limit of the annual deer crop and because its pattern often reflects the 
nutritional situation.
A primary factor affecting the number of young produced is the number 
of ova shed by each female, which is the maximum number of young that a 
female can bear. The number of ova shed by each deer can be determined by 
examination of the ovaries. As each ovum develops, it enlarges, taking up 
additional space in the ovary. As the ovum is shed through the ovary w all, 
space that it once occupied is filled by luteal cells which grow around blood 
vessels present at the site of a shed ovum. This site is now called a corpus 
luteum. A corpus luteum is pigmented and can be seen with the unaided eye 
after an ovary is sectioned. An observer can determine numbers of ova shed 
by each ovary, and by each deer, by counting corpora lutea.
Another measure of reproduction is the number of embryos or fetuses 
carried by each doe during the gestation period.
A summary of corpora lutea and fetus counts for the present study is 
shown in Table 11, and data from the some herd during 1958 is shown in Table 
12.
The health and vigor of a herd is reflected in the number of young 
produced. It is a common practice among stockmen raising domestic sheep to 
increase the quantity and quality of feed received by ewes for two to three
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Table 11. REPRODUCTION OF FEMALE MULE DEER COLLECTED
FROM THE RATTLESNAKE CREEK DRAINAGE DURING 1968
Age
Class
N o . of 
Does
Corpora
Lutea
Corpora 
Lutea 
per Doe
Number
Pregnant Fetuses
Fetuses/
Doe
1 “ 2 2 2 1.00 2 2 1.00
2 “ 3 1 1 1.00 1 1 1.00
3 “ 8 4 8 2 .00 4 8 2.00
8 + 6 12 2.00 6 10 1.67
Summary 13 23 1.77 13 21 1.62
Table 12. REPRODUCTION OF FEMALE MULE DEER COLLECTED FROM THE 
RATTLESNAKE CREEK DRAINAGE DURING 1958
Age
Class
N o . of 
Does
Corpora
Lutea
Corpora 
Lutea 
per Doe
Number
Pregnant Fetuses
Fetuses/
Doe
1 “ 2 4 3 3 .75
2“3
3 “ 8 6 6 12 2.00
8 +
Summary 10 9 15 1.50
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weeks before breeding (commonly called flushing) to increase the percentage 
of twins in the lamb crop. Presumably, a similar nutritional factor also affects 
wild animals. Julander (1961) reported, while studying a good and a poor 
summer range, that deer on good summer range had an ovulation rate of 1.95 
ova shed per doe, while the deer on poor summer range shed only 1.31 ova per 
doe. Cheatum and Severinghaus (1950), in working with white-tailed deer in 
New York observed that fertility of the deer corresponded generally with range 
quality, and reported corpora lutea counts of 1.97/doe on better range and 
1.11 on poorer range.
If this relationship between ovulation rates and range nutrition is 
direct, we can assume that deer herds with high ovulation rates are on summer 
ranges with good nutritional levels. The ovulation rate for the Rattlesnake 
herd, which is 1.77 ova/doe could be considered to indicate that these deer 
are on fair to good range during the late summer and fa l l . The Rattlesnake 
herd, when compared with other mule deer herds, appears to be one of high 
productivity (Table 13). The only herd to record a higher percentage of preg­
nancies or greater number of embryos per doe is the Interstate Deer herd 
(Chattin, 1948). Three herds reported by Bischoff (1958) have reproductive 
rates similar to the Rattlesnake herd. Although sample size for the Rattle­
snake data is much smaller than for the Utah deer as reported by Robinette and 
Gashwi 1er (1950) the data can be examined with respect to age. The older 
animals in the Rattlesnake herd appear to be more productive than the same age 
class from the Utah herd, both in terms of percent does pregnant and in
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Table 13. REPRODUCTIVE DATA FROM MULE DEER HERDS
Embryo
Age Embryos Percent sex ratio 
MM:F F
Area of Source
per doe Pregnant study
A ll 1.23 85 107:100 California Lassen, 1952
All 1.71 98 117:100 California Chattin, 1948
1 - 2 0.78 57 Utah Robi nette & 
Gashwiler, 1950
2 - 3 1.47 94
3 - 8 1.63 92
8 + 1.34 88
All 1.35 85 126:100
All 1.44 87 Bison Range Hudson, 1956
All 1.47 91 64:100 California Bischoff, 1958
All 1.50 95 200:100 California Bischoff, 1958
All 1.53 98 113:100 California Bischoff, 1958
1 - 2 0 .83 83 Rattlesnake, 1958, 1968
2 -  3 1.00 100
3 - 8 2 .00 100
8 + 1.67 100
All 1.57 96 350:100
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embryos per doe. If this difference could be verified by a larger sample size 
from the Rattlesnake herd, it might be interpreted as indication of better physical 
condition in the Rattlesnake herd. A comparison of Rattlesnake deer v/ith those on 
the nearby National Bison Range reveals that Rattlesnake deer appear to have a 
higher rate of reproduction.
Breeding Season
By determining the number of days that a fetus has developed and count­
ing backwards from the date of collection, it ispossible to determine the approximate 
date that the female was bred. Graphs based on external measurements of the 
fetus, such as total length, hind foot length, e tc ., prepared by Hudson (1956) for 
mule deer on the nearby Bison Range were used to age the fetuses collected in this 
study.
In 1957-58 the breeding season, as determined from fetuses examined, 
was from October 31 to December 12 and in 1967-68 the period of breeding was 
from November 17 to December 17. Although the range of breeding activity was 
nearly the same, the peaks of breeding activity were somewhat different. In 
1957-58 the peak of breeding activity fell between December 5 and December 12 
(66%), while in 1967-68 the peak of activity fell between November 17 and 
November 26 (69%). It is entirely possible, however, that these differences are 
due to sampling error, since both samples are small and variation is large.
The height o f the breeding season found in the Rattlesnake herd is close 
to that found in Utah, where 61% of the breeding took place between November 20 
and December 2 (Robinette and Gashwiler, 1950).
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Deer Condition
In western North America, wintertime with accompanying deep snows and 
cold temperatures is the most hazardous period of life  (other than the hunting 
season) for big game animals such as mule deer. In the winter, they are forced 
down by deep snows from their higher elevation summer ranges onto low elevation 
winter ranges. The animals move from a range covering many square miles with 
abundant forage, to a range of much smaller acreage and barely adequate food 
supplies, depending on numbers of animals using the area. Deer move to areas 
where, because of combinations of topography and climate, snow depths are not 
too deep to restrict or prohibit movement, and plant species providing food and 
those providing cover are not far removed from each other (Loveless, 1967).
Deer condition while on the winter ranges is influenced by many factors. 
Low temperature, deep or crusted snow (which hampers movement), crowding, 
inadequate food, low nutritional levels in ingested foods, disease, parasites, and 
harrassment are some of the factors that result in a reduction of physical condition 
in deer.
All of the preceding factors affect condition in some way, generally 
causing more energy to be used than deer would expend under more nearly optimal 
conditions. This higher level of energy use comes from reserves of fat which were 
deposited while the animal was on high quality range. As conditions on the 
winter range become more severe, the drain on fat reserves accelerates, and as 
stress decreases, less fat is consumed, ^ e n  a continuing or increasing drain on 
the fat supply an animal carries reaches a point where fat reserves are exhausted.
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the animal in this condition becomes a prospect for death by starvation, disease, 
or predation unless a source of energy to meet its requirements can be found.
Death by starvation is not uncommon during severe v/inters on v/estern big game 
winter ranges.
Condition is the term generally used by researchers when discussing the 
amount of fat réserves that an animal carries. Riney (1955) has developed a 
method of measuring condition using the amount of fat surrounding the kidney, 
which is one of the last fat deposits to be depleted in the animal. This method 
involves removing the kidney, with fat from the animal. The fat at each end of 
the longitudinal axis of the kidney is cut flush with the ends of the kidney, and at 
right angles to the longitudinal axis of the kidney. The kidney with its remain­
ing fat is then weighed. The fat is then removed and the kidney alone is weighed. 
Weight of the kidney fat alone, is divided by the weight of the kidney alone -  
yielding a value which is then multiplied by 100 to give a kidney fat index.
This method measuring deer condition was used during both collections 
from this herd. For a comparison of condition between the two periods of study, 
kidney fat indices from females collected during January, February, March and 
April are shown on Table 14. In order to determine whether or not a real differ­
ence between the two collections existed, the Mann-Whitney U non-parametric 
test was used (Siegel, 1956).
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Table 14. KIDNEY FAT INDICES FOR FEMALE MULE DEER FROM THE 
RATTLESNAKE WINTER RANGE -  January -  April, 1958,1968
1958
January 59.6
February 92.5
March 77 .5  4 2 .9  30 .8  22 ,4  14.9
April 17.0 15.7 8 .9
1968
January 41 .9  40 .6  32 .0  24 .4
February 49.6  21 .6  20 .8
March 10.6
April 7 .4  7 .3  6 .8  3 .6  1.8
Use of this test compares the ranking of two sets of data with the ranking 
that would occur if  values were selected at random. If the probability of the col­
lected data occurring in the order in which it does is less than .05, the hypothesis 
that both sets of data come from similar populations is rejected. • By examining 
the kidney fat indices with this test, we find that for January P = 0 .200 , 
February IP = 0 .250, for March^ -  0 .169 , and for April P ■ 0 .018 .
The deer collected in 1958 had higher kidney fat indices each month than those 
collected in 1958 for the four months under consideration; however, only the
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data for April resulted in a probability of less than .05 which would reject the 
null hypothesis and prove a difference in condition between the years during a 
single month. The probability that all four months would show indices higher 
in 1958 than 1968 was .000152. This value is much smaller than .05 and 
means that the null hypothesis was rejected. Therefore, the two collections 
can be considered to be different, and we can say that females collected during 
1958 were in better condition than those collected during 1968.
Several possible reasons exist for a difference in condition between 
the periods of study. One difference already mentioned is a reduction in 
browse production. This would suggest a shortage of food or a competition for 
food. Reduction in browse production was made more severe by the fact that 
for most of January, 1967, most browse plants were covered by snow. This 
included almost all snowbrush plants which deer ordinarily consume in large 
quantities. Snow depth may have influenced the lowered condition in the 
January collection, but by the end of February, snow cover was completely 
gone, yet deer condition continued to decline.
It is possible that the long dry period during the preceding summer 
may have in some way restricted the build-up of fat reserves in deer and they 
began the winter in poorer condition than normal. This is substantiated in part 
by the lower condition found in the earliest measurements (January).
Other factors regulating condition of animals are nutritional quality of 
their ingested food, which will be discussed later, and stress due to harassment. 
White (1958), while studying the behavior of this herd, indicated two sources of
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disturbance or harassment to deer. One of these was the threat of predation by 
coyotes, the other was disturbance caused by man. Man's actions which disturbed 
the deer were cars driving along the road, and target practicing . Fairman (1966) 
noted these same two sources of disturbance and added a third, the domestic dog. 
Another form of harassment has been added in the past several years in the form of 
over-snow vehicles or snowmobiles. Although no tracks of these vehicles were 
seen on the ridge proper, in two instances one of these vehicles moving along 
the lower road was thought to have caused the deer to stop feeding and move up-r 
slope. Although there ore several means by which deer may be harassed, they 
do not equally affect the deer. In my opinion, domestic dogs and over-snow 
vehicles cause deer to move more readily than the other factors. Target prac­
ticing could be considered less severe, followed by automobiles driving along the 
road. The effect of a coyote's presence on the deer depends on the proximity 
and action of the coyote.
It is quite possible that all of the factors influencing deer condition 
could have had a role in the reduction of condition in 1968 below that of 1958. 
Studies carried out on this herd to date have not noted any losses due to starva­
tion. One deer collected in this study was in very poor condition and if deer 
condition continues to decline in future years, deer may be found in a starving 
condition.
Weights and measurements for the collected deer are presented in 
Appendix E. The size of deer based on total weight and external measurements 
appears to be similar for both periods of collection. No observable difference 
was seen in the organ weights for both periods of collection.
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The collected animals did not appear to be suffering from any disease, 
and blood tests for Brucellosis, Anaplasmosis, and Leptospirosis were all negative. 
Ticks (Dermacentor aibipictus) and deer kids (Lipoptena depressa) were found on 
some individuals and larvae of the deer nasal botfly (Cephenomyia jellisoni) were 
found in the trachea of several deer. Legworms (Wehrdikmansia cervipedis) 
were found under the hide near the hock on hind legs of three deer. The 
cysticercus stage, or larval stage, of the tapeworm (Taenia hydatigena) which 
matures in dogs, coyotes and mountain lions, was found in most of the collected 
deer but in small riumbers. No parasites were found in the lungs, heart, or liver, 
and the level of parasitism found on any deer was not considered sufficient to cause 
a reduction in the animal's health.
In order to determine the rate of development of vital organs in the 
mule deer fetus, those fetuses recovered during the necropsy procedure of adult 
deer were dissected and organs were measured. Graphs showing the development 
of the heart, liver and kidney are presented in Figs. 23, 24, and 26 and can be 
compared with the development of total fetus weight in Fig. 25. Heart develop­
ment most closely followed development of the whole organism. Growth began 
slo.wly, then accelerated as the fetus developed. The liver, on the other hand, 
shows practically the same rate of growth throughout its development, developing 
more rapidly than other organs in early stages of fetal growth. This was especially 
noticeable in the 100-day-old fetus, where the liver occupied over one-half the 
body cavity. Kidney growth falls between the heart and liver, showing some 
acceleration in later stages, but nearly a straight line. Whether these organs
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develop as o function of their use by the developing fetus, or some other factor 
has not been determined at the present time.
Checking Station
The data gathered by operation of a checking station during the hunt­
ing seasons of 1960, 1961, 1966, and 1967 are shown in Table 15. Although an 
accurate determination of the total harvest by methods used cannot be made, 
information collected can be of value in determining trends in the population and 
in the harvest. The number of mule deer checked by hunters during both periods 
of study has remained stable while the number of white-tailed deer and elk 
checked has increased.
Records of the Montana Fish and Game Department for this area do not 
show an increasing elk harvest as indicated by checking station records of this 
study, but the increasing harvest of white-tailed deer is apparent on Tables 16 
and 17, which concern units directly surrounding the Rattlesnake Creek drainage. 
It appears that the number of hunters using the Rattlesnake area is increasing. 
Increased hunting pressure may be due to the close proximity of this area to 
Missoula, allowing hunters to reach the area in a short time.
Although there is insufficient data from the checking station at the 
present time to determine the population structure or to construct a life  table for 
this herd, the checking station has provided useable information. Hunting 
pressure in this area has increased over the past ten years, as indicated by the 
number of hunters using the area. Harvest of mule deer has remained fairly
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stable^ while harvest of white-toiled deer and elk has increased, indicating the 
possibility of larger numbers of these species in the drainage.
Table 15. RATTLESNAKE CREEK CHECKING STATION DATA
1957 1958 1966 1967
Mule Deer Checked 15 5 15 5
Mule Deer Reported Killed 26 24 20 17
Estimated Total Kill 70 60 65 55
White-tailed Deer Checked 9 4 6 8
White-tailed Deer
Reported Killed 21 13 17 20
Estimated Total Kill 50 40 50 60
Elk Checked 2 0 3 4
Elk Reported Killed 5 10 12 12
Estimated Total Kill 10 15 20 20
Number of Days in
Hunting Season 36 36 36 36
Number of Days Check­
ing Station Operated 13 10 10 9
Number of Hunters
Checked 384 237 -  525
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Table 16 . BIG GAME HARVEST THE MANAGEMENT U N IT ^  
INCLUDING  RAHLESNAKE CREEK
Elk Mule Deer W hite-tailed Deer No. of
Year Harvest Harvest Harvest Hunters
1957 850 1092 1335 5530
1958 930 1177 1438 5785
1959 740 838 1022 6065
1960 401 588 720 5764
1961 1007 690 1080 5325
1962 463 328 729 5240
1963 606 706 864 6867
1964 681 538 914 6319
1965 546 470 8»1 5438
1966 560 485 983 5794
ly  Figures reported here are from Units 28, 280, and 281.
Source: Files of District 2, State of Monta na Headquarters,
Department of Fish and Game, Missoula, Montana
Table 17 . BIG GAME HARVEST FOR THE MANAGEMENT u n i t I /
INCLUDING  RATTLESNAKE CREEK
Elk Mule Deer W hite-tailed Deer N o . of
Year Harvest Harvest Harvest Hunters
1962 301 234 521 3140
1963 334 457 559 4237
1964 420 336 573 4373
1965 347 350 679 3718
1966 363 372 722 3955
iy Figures reported are from Unit 28.
Source: Files of District 2 Headquarters
State of Montana, Department of Fish and Ga me 
Missoula, Montana
V IL
RESULTS OF NUTRITIONAL ANALYSES
There has been a good deal of confusion and debate about the value of 
chemical analyses of plants game animals consume. Port of the confusion stems 
from variation found in the analyses themselves and from differences in nutrients 
found in the same species of plant on different areas, in different portions of the 
same plant, or even different portions of an individual twig. Some confusion 
arises from attempts to estimate what type of a diet the animals are receiving after 
completion of analyses of plants found on the range. In order to determine quality 
of the range used by animals, one can either sample vegetation by clipping portions 
of plant material, or one can allow the animals to sample the vegetation and 
collect samples of this ingested material by means of a rumen fistula, esophagal 
cannula, or by sacrificing the animal. Each system of collection has its advan­
tages and disadvantages. Klein (1962) allowed the animals to sample the vegeta­
tion and concluded that chemical analyses of rumen contents for crude protein and 
crude fiber/with or without washing, were reliable indicators of forage quality. 
Bissell (1959)analyzed both vegetation and rumen material, and estimated that 
deer were obtaining two to three times the crude protein that researchers col­
lected in their samples.
With due consideration to the problems of interpretation involved in 
chemical analyses, several studies were made on different aspects of deer nutrition
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in cm attempt to answer a few of the questions that have developed in this area.
One study was the analysis of four shrub species on the winter range 
throughout the year to follow variations of some nutritional components through 
periods of growth and dormancy. Collections were made during the first week 
of each month, and results of all analyses are reported in Appendix F. Figures 
26 -  30 graphically illustrate patterns of crude protein, crude fiber, ether extract, 
ash, and carotene in the species sampled.
Serviceberry, chokecherry, and ninebark all had similar patterns of 
protein levels during the year. These three species had their highest crude 
protein content in June, which is the month during which these species have 
their most rapid growth. After the period of growth was completed, protein 
levels fell rapidly, until during the fall when a fairly stable level of crude 
protein was reached. During winter and early spring, crude protein levels were 
fairly constant, rising gradually one to two months before the period of rapid 
growth.
The pattern of crude protein levels in snowbrush leaves and stems is 
similar to that of serviceberry, chokecherry, and ninebark, except that peak 
protein level was in July rather than June, a reflection of the fact that snowbrush 
begins and completes its growth at a later date than the other three species.
Protein levels in snowbrush leaves and stems also show less fluctuation during 
the year than the other three species.
Average crude protein content by seasons is shown below and presents 
some interesting patterns.
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F igure  27. CRUDE PROTEIN LEVELS (P e rc e n t) POUND IN  FOUR
SHRUBS DURING A YEAR
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F ig u re  28. CRUDE FIBER LEVELS (P e rc e n t) FOUND IN  FOUR
SHRUBS DURING A YEAR
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F i g n r e 2 9. ETHER EXTRACT LEVELS (Percent) POURD IN POUR
SHRUBS DURING A YEAR
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Figure 50. ASH LEVELS (Percent) FOUND IN FOUR SHRUBS
DURING A YEAR
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F ig u re  51. CAROTENE LEVELS FOUND IN  FOUR SHRUBS 
DURING A YEAR (Reported in  m g . / l b . )
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Table 18. SEASONAL LEVELS OF CRUDE PROTEIN IN FOUR SHRUB SPECIES
Amal Prvi
Ceve
stem
Ceve
leaf Phma
Fall (SOND) 6.1 7 .3 6 .8 9.6 4 .5
Winter (JFM) 5 .8 7 .3 6 .7 9 .6 4 .6
Spring (AM) 6 .9 8 .9 6 .8 10.1 4 .6
Summer (JJA) 12.1 13.2 11.1 11.9 10.7
Average 7 .7 9 .2 7 .8 10.3 6.1
Snowbrush leaves contain the highest crude protein levels of species 
sampled throughout the year except for a period during the summer when serviceberry 
and chokecherry contain higher levels. Chokecherry has the second highest crude 
protein content, followed by snowbrush stems, serviceberry, and ninebark.
The requirements of deer for different nutritional components are poorly 
known, and until this area has been examined more thoroughly, problems of inter­
preting the results of any chemical analysis will be difficult. Crude protein has 
been studied more than any of the other components analyzed. Einarsen (1946) 
reported that deer require a minimum of 5% crude protein in their diet, and Bissell 
and Strong (1955) state that 7% crude protein is needed to maintain deer in good 
condition. Using the 7% requirement, we can see that during the winter, when 
deer condition is lowest, only snowbrush leaves and chokecherry contain crude 
protein levels above 7% . In the spring, serviceberry and snowbrush stems approach 
the 7% level, and during the summer, oil species sampled contained adequate levels
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according to this standard. It is interesting to note that ninebark has crude 
protein levels above 7% only during the summer. Serviceberry, one of the more 
heavily used species during the winteçhas crude protein levels belov/7% during 
both fall and winter. Chokecherry for this some period hod crude protein levels 
barely above 7% .
The results of crude fiber analysis show an inverse relationship to crude 
protein and a wider separation between species. As crude protein levels rise 
during the period of rapid growth, crude fiber levels fa ll. Seasonal levels of 
crude fiber ore shown below.
Table 19. SEASONAL LEVELS OF CRUDE FIBER IN FOUR SHRUB SPECIES
Amal Prvi
Ceve
Stem
Ceve
leaf Phma
Fall (SOND) 27.9 22 .4 22.2 11.2 34.5
WINTER (JFM) 33.7 28 .8 24.3 11.1 38.7
Spring (AM) 33.3 28.7 25.5 10.6 36.0
Summer (JJA) 18.7 14.6 21.8 10.2 16.7
Yearly Average 28 .4 23.6 23 .4 10.8 31.5
Ninebark had the highest average crude fiber level, followed by service­
berry, chokecherry, snowbrush stems, and snowbrush leaves. Noticeable also in 
this analysis was the wider fluctuations of crude fiber levels for the three decidu­
ous species than for snowbrush.
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Crude fiber is broken down by the microbial population located in the 
rumen. Energy produced by microbial action is readily available to the deer and 
is also used by microbes in the synthesis of amino acids and vitamins whiçh are 
utilized by the deer. Lack of crude fiber in the diet could be harmful to condi­
tion of the deer but it is unlikely that wild animals would ever face this problem 
since nearly everything they eat has a fairly high crude fiber content.
Crude fat (ether extract) is an excellent source of concentrated energy 
for the deer. Seasonal levels of ether extract are shown below.
Table 20. SEASONAL LEVELS OF ETHER EXTRACT IN  FOUR SHRUB SPECIES
Amal Prvi
Ceve
Stem
Ceve
Leaf Phma
Fall (SOND) 4 .5 4.1 2 .5 9 .9 3 .0
Winter (JFM) 3 .0 3.1 2 .8 9 .6 2 .6
Spring (AM) 3 .0 2 .0 2 .0 7 .9 2 .8
Summer (JJA) 4 .3 4 .3 2 .4 8.1 2 .7
Yearly Average 3.7 3 .4 2 .4 8 .9 2 .8
Snowbrush leaves contained the highest average crude fat levels for the 
year, followed by serviceberry, chokecherry, ninebark and snowbrush stems. The 
period of highest crude fat content for all speci-es was in the fall as contrasted 
with the period of highest crude protein levels which was durmgihe summer.
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The requirements of deer for fat in their diet are not clearly known. 
Fats and oils are a form of concentrated energy, and if the deer obtain adequate 
levels of energy from the fiber they ingest, it is assumed that fat would not be 
required in the diet in large amounts.
Minerals in the forage sample are found in the ash. Analysis of ash is 
a gross measurement of the mineral content of food. Seasonal values of ash 
content are shown below.
Table 21. SEASONAL LEVELS OF ASH IN  FOUR SHRUB SPECIES
Amal Prvi
Ceve
stem
Ceve
leaf Phma
Fall (SOND) 4 .3 5 .5 3.6 4 .3 3 .9
Winter CJFM) 2 .8 3 .5 2 .9 3 .4 3 .2
Spring (AM) 3 .4 6 .9 3.7 4 .7 3 .8
Summer (JJA) 6 .2 7 .3 6 .2 7 .4 6 .8
Yearly Average 4 .2 5 .8 4.1 4 .9 4 .4
Chokecherry had the highest yearly average ash content, followed by 
snowbrush leaves, ninebark, serviceberry, and snowbrush stems. Highest levels 
of ash were found in all species during the summer.
Data from ash analyses exhibit a pattern unlike any other nutritional com­
ponent. From an almost common low level in March, all species exhibit a 
substantial increase in April, followed by an equally great decline in May. The
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samples then show high levels in June, August, and October, with corresponding 
declines in July, September, and November. A similar pattern of ash concentra­
tions has not been found in the literature.
Ash in itself contributes little  to the health of the animals, but contained 
within this material are phosphorus and calcium, important in bones and teeth, 
iron, copper, manganese, and many other macro- and micro-nutrients important 
to the health and metabolism of the animal.
Carotene levels exhibit differences that one could expect to find in 
deciduous species like serviceberry, chokecherry, and ninebark. Levels of 
carotene were high while the leaves were present, followed by on immediate 
decline after the leaves fe l l . Snowbrush stems show the some type of pattern 
to a lesser degree.
Table 22. SEASONAL LEVELS OF CAROTENE IN FOUR SHRUB SPECIES
Amal Prvi
Ceve
stem
Ceve
leaf Phma
Fall (SOND) 4 .3 5 .0 1.1 23 .8 4 .0
Winter (JFM) 1.2 2 .9 0 .6 15.6 0 .3
Spring (AM) 1.8 3 .0 0 .7 6 .6 0 .4
Summer (JJA) 10.8 12.0 1.8 34.5 11.2
Yearly Average 4 .5 5 .7 1.0 20.1 4 .0
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Snowbrush leaves contain consistently high levels of carotene during the 
year as would be expected of a species which bears green leaves throughout the 
year. Carotene content of snowbrush leaves is highest in August with a value of 
about 50 m b/lb. and lowest in April with about 2 mg/lb. Following snowbrush 
leaves, in yearly average carotene levels, were chokecherry, serviceberry, 
ninebark, and snowbrush stems in order of decreasing levels. Summer carotene 
contents show the highest concentrations for all species.
Table 23. SEASONAL LEVELS OF CALCIUM IN FOUR SHRUB SPECIES
Amal Prvi
Ceve
stem
Ceve
leaf Phma
Fall (SOND) 1.0 1.6 0 .6 1.1 0 .6
Winter (JFM) 0 .8 1.5 0 .6 1 .2 0 .5
Spring (AM) 0 .9 1 .8 0 .6 1.2 0 .6
Summer (JJA) 1.0 1.6 0 .6 1.2 0 .9
Yearly Average 0 .9 1.6 0 .6 1.2 0 .6
Levels of calcium appear to be fairly constant throughout the year with 
slightly higher values during the summer. Chokecherry had the highest average 
calcium content, followed by snowbrush leaves, and serviceberry. Ninebark and 
snowbrush stems had the lowest levels with a 0.6%  average.
Calcium is important in the growth of bone tissue. Levels of calcium
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in this area are generally considered to be adequate as found in the vegetation
and supplemented by mineral "licks" which the deer frequent.
Phosphorus content of the browse was of interest, because it is known to 
be deficient in the diet of cattle on ranges in this area.
Phosphorus content remained fairly stable throughout the year and all 
species analyzed appeared to contain similar levels.
Table 24. SEASONAL LEVELS OF PHOSPHORUS IN  FOUR SHRUB SPECIES
Amal Prvi
Ceve
stem
Ceve
leaf Phma
Fall (SOND) 0.1 0.1 0.1 0.1 0 .2
Winter (JFM) 0.1 0.1 0.1 0.1 0.1
Spring (AM) 0 .2 0 .2 0.1 0.1 0 .2
Summer (JJA) 0 .3 0 .3 0 .2 0.1 0 .4
Average 0 .2 0 .2 0.1 0.1 0 .2
Swank (1956) while working with Arizona deer range. used a require-
ment of between 0.17 and 0.25%  phosphorus in the diet. All species have levels 
less than this minimum requirement during the winter and snowbrush leaves contain 
less than .17% all year except in July when .19% was found.
If deer depend on vegetation alone to provide their phosphorus require­
ment, this range would be on the border of being deficient. However, some 
phosphorus may be obtained from mineral "licks", although the amount of
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phosphorus gained from this source is not known. This added amount may be 
enough to fulfill their requirements.
Swift (1948) in a study on Pennsylvania white-tailed deer, concluded 
that deer selected species containing the highest levels of nutrients, notably fat, 
calcium, and phosphorus. A comparison of food habits data and data on nutri­
tional quality suggest the Rattlesnake mule deer are also selecting species with 
high nutritional levels.
Snowbrush leaves in most analyses appeared to have highest nutritional 
levels of the four species sampled, and examination of food habits of this herd 
revealed that snowbrush constitutes a large portion of the diet. It should be 
mentioned that most of the snowbrush found i n the rumens is leafy material. 
Apparently, the deer feed on snowbrush by stripping leaves from the stem. 
Snowbrush plants are often observed in the spring on the key areas with the 
leaves gone, and only yellow stems remaining.
Another facet in studying nutritional quality of forage for the Rattlesnake 
mule deer herd was examined by analysis to determine the quality of the year- 
round diet of these deer. Analysis of forage species which deer were known to 
consume at different periods of the year was based on the assumption that some of 
the species which play an important role in maintaining the health and vigor of 
the animals and in building up fat reserves which are depleted during the winter 
could be determined by this procedure.
Crude protein determinations, for species other than ninebark, service­
berry, chokecherry, and snowbrush, which were considered in the previous section.
—86“
show some species that contribute nutrients to the deer diet. Creeping holly- 
grape, for example, maintains protein levels almost equal to levels found in snow­
brush leaves, and like snowbrush, retains its leaves throughout the year. Other 
shrub species on the summer range having high protein levels are huckleberry, 
menziesia, thin-leaf alder, and mountain ash. Shrubs with lower protein levels 
were sticky currant and willow.
Most species of forbs appeared to have relatively high levels of protein. 
Lupine and balsam root had the highest protein levels record of 22 -  33% and 
26%, respectively. Other forbs sampled were glacier lily  -  15%, heart-leaf 
arnica -  18%, and fire weed -  16%.
Protein levels varied considerably in the samples of grass-like plants, 
apparently depending on the amount of each species present in the sample. 
Grass-like plants (with one exception in April), did not have protein contents 
higher than the shrubs sampled.
Two species of squaw hair lichen (Allectoria) are reputed to be popular 
food for the deer. Samples obtained in this study, collected in July, revealed 
protein levels of only 5% and 2%, and low levels of all other components that 
were analyzed.
White (1958) reported that flowers of beargrass were consumed by deer, 
and this same occurrence was noted during this study. When analyzed, the 
flower-bearing portion of the beargrass was found to contain high levels of 
crude protein as well as ash, phosphorus, carotene, and the highest recorded 
level of iodine.
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One of the questions raised during the study of chemical analyses of 
plant material was the question of how much variation is inherent in the results 
of a particular analysis. Several possible sources for variation within a sample 
exist, such as accidental selection of plants with higher nutrient levels, or an 
error by the chemist. In order to obtain some idea of the magnitude of variation 
within a sample, one sample was divided into two components and each component 
was treated independently through preparation and analysis. Analyses of these 
subsamples revealed the following values:
Crude Ether Crude
Protei n Extract Ash Fiber Phos. C a . Carotene
% % % % % % m g/lb.
24.2 6 .8 11.8 10.8 .65 1.2 7 .7
25.9 6 .5 11.5 15.1 .68 0 .9 7 .7
Values for crude fiber, calcium and protein have the highest deviation; 
other analyses seem to be very consistent. Although only two samples were 
analyzed, the results show that variation does exist in a single sample and that 
interpretation of chemical analysis should include consideration of this factor. 
Results of crude protein analyses that show one sample to have 0.5%  higher 
protein than another could be considered to have the same protein content with 
this type of consideration.
Another question concerned with variation in results of chemical 
analyses which was studied while working on the nutrition of this herd was the 
question of the effect of particle size on results of chemical analyses. If larger
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particles, when analyzed, resulted in lower values of the constituents, the 
relationship of values as determined by the analyses to the value received by the 
deer would be in question, since deer do not grind their food into particles as 
small as can be done with a Wiley m ill. In order to determine whether or not 
this source of variation existed, subsamples of rumen contents and of snowbrush 
leaves were collected and dried in the same manner, but separated into two 
subsamples before grinding with a Wiley m ill. One subsample was ground 
through a 40-mesh screen (the same way all other samples were prepared) and 
the other subsample was ground through a 20-mesh screen (which has openings 
twice as large). The results of the analysis are shown below.
% % % % % % %
Screen Crude Ether Crude Carotene
Size Protein Extract Ash Fiber Phos. Co. m g ./lb .
RUMEN
40 25.3  6 .0  11.5 24 .2  1.18 1.08 14.92
20 24.6  5 .8  11.1 25.8  1.13 1.12 10.22
SNOWBRUSH
40 10.1 8 .5  2 .8  11.2 0 .12  1.23 19.98
20 10.0 7 .8  2 .7  11.4 0.11 1.21 19.52
In general, the finer material had higher nutrient values, but it is 
questionable whether the values are significantly higher. Variation between 
samples prepared with 40-mesh screen will overlap much of the differences in 
these values.
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Bissell (1959) estimated that the deer obtain two to three times the 
protein that researchers collect in their samples. Wood, et. a l. (1960) 
explained that there are several other factors which could cause higher protein 
levels in the rumen. The contribution of nitrogenous compounds by salivary secre­
tions and the nitrogenous compounds produced by the microflora are two factors 
which could increase the nitrogen content and thus increase the crude protein 
content of the rumen material. In order to observe what differences exist in 
rumen material and the same species of vegetation when analyzed for other 
nutritional components as well as crude protein, the following study was made.
In this study, chemical analyses were made on samples of rumen con­
tents, and parallel analyses were run on samples gathered by hand to duplicate 
rumen contents. Values of the latter analysis were combined in the same per­
centages that species occurred in the rumen sample, and a theoretical value 
for the ration was determined. Results of this comparison are averaged and 
shown below. Results of individual analyses are presented in Appendix F.
Average Nutritional Levels in Deer Rumen Contents Compared
With Nutritional Levels in the Theoretical Ration
Crude Ether Crude Carotene
Protein Extract Ash Fiber Phos. Calc.
% % % % % % m g/lb.
RUMEN
20.3  5 .3  11.4 28 .4  0 .93  1.13 5 .4
RATION
11.4 5 .2  4 .8  20.1 0 .18  0 .80  12.9
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The results show that in all analyses except carotene, the rumen 
material contained higher values for the nutritional components than did the 
vegetation collected by hand.
Norris (1943) in his feeding experiments with domestic sheep pro­
vides a means of comparison with this data. He reported that ash values were 
higher in the rumen than in the ration. Data from the present study show similar 
results in that ash, calcium, and phosphorus all show higher values in the rumen 
than in the ration. Norris explained in his work that minerals accumulate in 
the rumen while other nutrients are being absorbed, resulting in higher ash 
values in the rumen. In both the present study and in the work by Norris, ash 
values in the rumen were about double amounts found in the ration.
Analyses by Norris showed that crude fiber was sometimes higher in 
the rumen and sometimes higher in the ration, and that values did not deviate 
over 5 -  8% between rumen and ration. In the present study, in all cases 
except two, the rumen material contained higher crude fiber content. In the 
analyses for crude fiber in the present study green forage yielded values in 
rumen and ration that were very similar, but as the material became less suc­
culent, as found in the collections in January and February, the values found 
in the rumen were increasingly higher than values for the ration. (Fig. 32).
While Norris found consistently higher levels of fat in the rumen, 
the data from the present study show fat content in both rumen and ration to be 
similar.
Values for protein given by Norris varied depending on the type of
PERCENT CRUDE FIBER
o
Oo o
o  O o
°  °  o  °  ° o  %
°
o
<
BC
•nH*
"S ,y «5
(D I-»
10 20 30 40
RUMEN
-9 2 -
feed the animals received. He explained that green forage passes through the 
rumen quickly, resulting in lower protein values in the rumen than in the ration, 
Dry forage on the other hand passes through more slowly, giving higher values 
in the rumen than in the ration. Differences between protein in rumen and 
ration os determined by Norris were not greater than 5% . In the present study 
crude protein values found in the rumen were nearly twice the values of. those 
found in the ration (on increase of 10% in the crude protein content).
Several samples of succulent forage yielded closer values of protein content 
between rumen and ration, but none of the samples during this period showed 
higher crude protein in the ration os suggested by Norris. A comparison of 
crude protein levels in rumen and ration ore shown in Fi g. 33.
Although deer and sheep are different species, they both have 
ruminent digestive systems and it is assumed that the process of digestion would 
be similar. This would indicate that the amount of nitrogen contributed by 
the saliva and rumen microbes would not be of the magnitude of the difference 
between rumen and ration found in this study. Therefore, we may be able to 
agree with Bissell (1959) and Swift (1948) that the deer do select plants with 
highest protein available.
The chemical analysis of forage samples has resulted in several 
observations that may contribute to the management of this deer herd. N utri­
tional levels of forage in general are highest during their period of growth, 
and are lowest during the fall or winter. It is during the winter period that 
requirements of the animals may not be met by the forage found on the area.
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Snowbrush appears to have the highest nutritional levels of the species on this 
winter range, foliov^d by chokecherry. Serviceberry, one of the more preferred 
species, has relatively low nutrient levels, especially during the winter months.
Variation within samples is not considered to be large and particle size 
vms not found to alter the results of the analyses significantly. Analyses of the 
year-long diet and of rumen samples show that the deer apparently select species 
and plants with the highest nutrient components, especially in the case of crude 
protei n .
V II I.
SUMMARY
The objectives of this study were to determine for 1966-67 and for 
1967-68, and to compare with data for 1957 through 1962:
a . The amount of browse produced on the Key Winter Areas.
b. The amount of browse used by the deer while on the Key Winter 
Areas.
c . The nutritional quality of the species used by the deer.
d. The condition of the deer while they were on the winter range.
e . The relation of browse production and animal condition to the 
density and age of trees on the Key Winter Areas.
The total amount of browse produced on the Key Winter Areas has been 
reduced between 1961 and 1966-67. Most of the reduction took place in the 
annual production of snowbrush. Snowbrush production in 1966-67 was about 
half as much as that produced in 1960 and 1961 on the Lower Key Area and about 
one-fourth as much as produced in 1960 and 1961 on the Upper Key Area. Reduc­
tions in production between the two periods of study were also observed in service­
berry and ninebark on the Upper Key Area. This reduction is important to note 
because of the prominent role that snowbrush plays in the food habits of the deer 
during the winter.
The percentage of the browse produced that is used by deer has increased
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while supporting smaller numbers of deer on the winter range. This again points
by fhe spec[^^fl„thg.jdflteir.<aiasp • This increase 
in utilization was noted mainly in snowbrush and chokecherry. If we consider 
50% utilization to be proper use of shrubs, chokecherry and servi ceberry are 
approaching overuse in years of heavy deer concentrations on the Key Winter Areas. 
Continued overuse could result in furtjier reduction in  production or^avea^ohoaae .. 
in species composition os preferred species lose their competitive vigor.
The nutritional quality of the fora ge deer use has been examined in 
several ways. Of the four major species found on the winter range, snowbrush 
contains the highest average nutritional levels. Snowbrush is followed by choke­
cherry, then servi ceberry and finally ninebark in levels of nutritional components. 
Most nutritional components are at their highest levels during the growing period 
of the plant and are at their lowest levels during the winter months when deer con­
dition is reduced. It was observed that the deer consume species with higher 
levels of nutritional components, and by chemical analysis of rumen contents, it 
was determined that deer select plants with higher protein content.
The condition of the deer while on the winter range was poorer in 1968 
as compared to 1958 by analysis of kidney fat indices from collections in both 
years. The poorer condition in 1968 was not attributed to any single cause and 
several possible causes were noted.
The increase in amount of shading by the trees present on the Key Winter 
Areas appeared to be a factor in the reduction of production by shrubs. Other 
possible factors include reduction in shrub vigor by repeated browsing, differences
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in the growing seasons between the two periods of study, or competition by less 
used shrubs. Further study of this problem would isolate the factors responsible 
for browse reduction and management practices favoring increased browse produc­
tion of favored species could be carried out.
IX .
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PLANT LIST
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LIST OF PLANT NAMES AND ABBREVIATIONS
Abbreviati on Scientific Name Common Name
Acgl Acer glabrum Mountain Maple
Agsp Agropyron spicatum Blue-Bunch Wheatgrass
AI te Alnus tenuifolia Thin-Leaf Alder
Amal Amelanchier alnifolia Serviceberry
Arco Arnica cordifolia Heart-Leaf Arnica
Basa Balsamorhiza sagittata Arrowleaf Balsamroot
Bere Berber is re pens Creeping Holly-Grape
Caru Calamagrostis rubescens Pinegrass
Cage Carex geyeri Elk Sedge
Ceve Ceanothus velutinus Snowbrush; Ceanothus
Epan Epilobium angustifolium F ire weed
Ergr Erythronium grandiflorum Glacier Lily
Feid Festuca idahoensis Idaho Fescue
Fesc Festuca scabrella Rough Fescue
Ko or Koeleria cristata Prairie Junegrass
LUP Lupinus ssp. Lupi ne
Mefe Menziesia ferrugirea Menziesia
Phma Physocarpus malvaceus Ni nebark
Popr Poa pratensis Kentucky Bluegrass
Pose Poa secunda Sandberg Bluegrass
Prvi Prunus virginiana Chokecherry
Rivi Ribes viscosissimum Sticky Currant
Soso Salix scouleriana Willow
Sosc Sorbus scopulina Mountain Ash
Vo me Vaccinium membranaceum Huckleberry
Xete Xerophyllum tenax Beargrass
Note: A list of plants found on the winter range can be found in Klebenow
(1962).
A P P E N D I X  B
STATISTICAL TREATMENT
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STATIST ICAL TREATMENT
The regression analysis used to determine the equations found in Tables 
2 - 5  follows. Ezekiel (1941).
The correlation coefficient (r) was determined by use of the following 
equation: f  = Z  ^  *
The slope of the regression line (b) was determined by use of the
following equation: b -  Z  x \ j^ 2!
The intercept of the "Y" axis (a) was determined by use of the
following equation where Y  and X are the sample means.
y  - k x
The amount of statistical error in the figures for height (a) and for 
slope (b) were determined at the 95% confidence level for a sample size (n) 
of 50.
Standard error for slope (b) : (T  L) = S yX / O ' V  H
Standard error for height (a) : CTw y % ^  y
In both cases 2( (T 0» gj, t^y])yields a 95% confidence interval
The confidence limits found on Figures 4 - 1 6  were determined by use 
of the following equation for individual observations:
(Ty' = “v/cTriy* + (CTt> 7( )
A P P E N D I X  C
NECROPSY PROCEDURE
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NECROPSY PROCEDURE FOR DEER COLLECTION
In making the collection, we tried to shoot the deer in the head or the neck 
to avoid damaging vital organs. As soon as the deer had fallen, the time and place 
of the collection was recorded, along with a collection number for the animal, and 
the extent of its actions, if  any, after being shot. The girth of the chest was then 
measured, since some swelling would occur before the major part of the necropsy 
would take place. A small slit was made in the abdominal wall, and the rumen 
was injected with 200 cc. of 20% Formalin. This helped to stop any further diges­
tion of food present, and prevented the breakdown of the micro flora and a change 
in the nutrients present. The chest cavity was then opened and samples of blood 
were taken from a major artery leading from the heart. About 6 cc. of blood were 
placed in a tube with an anticoagulant, another 20 cc. of blood were placed in 
plain tubes and allowed to clot, and two microscope slides were prepared. The 
openings in the carcass were then closed with hog rings, and the animal was taken 
to a vehicle and brought into town where the remainder of the necropsy was completed. 
The following measurements were then taken : Whole weight, body length (from the
nose to the base of the ta il), length of the hind foot, circumference of the neck at 
the base of the neck, and circumference of the neck at its smallest point. The 
chest and abdominal cavities were then opened up and the right side of the animal 
was laid open by breaking the right hip joint and severing the ribs adjacent to the 
vertebral column. The digestive tract was removed as a unit, first closing off both 
ends of the tract, a one-gallon rumen sample was collected and preserved in 10%
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Formalin, and a fecal sample was collected and preserved in 10% Formalin. The 
spleen was then removed from the dorsal side of the rumen and weighed. Next, 
the reproductive tract was removed and if fetal material was present in the females, 
the fetuses were weighed, sexed, aged, and preserved. The following organs were 
then removed and their weights were recorded: Kidney- weights with and with­
out fat; Adrenal gland- weight; Liver- weight, volume, color, and whether or 
not parasitized; Heart- weight with and without fat, and a sample of the heart 
fat was collected and frozen for later analysis of pesticide residue; Thyroid gland- 
weight and volume. After all of the organs were removed, the weight of the hog- 
dressed carcass was recorded. The hog-dressed carcass in this study refers to the 
carcass with all of the internal organs removed, but still includes the head, hide, 
and feet. After the hide, feet, and head are removed, the weight of the dressed 
carcass was recorded. The jaw was removed from the head for age determination. 
During the entire procedure, any parasites or other abnormalities were collected, 
noting the area of the body where they were found, and preserved.
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MULE DEER NECROPSY DATA SHEET
C o ll. No. Species Sex
Age Time of C o ll. Date
Area of C o ll.
Circumstances of Death
Total Wt. Body Length Hind Foot
Heart Girth Girth at Base of Neck
Neck Girth at smallest point
W t. of Digestive Tract C o ll. Rumen Sample Coll. Fecal Sample
C o ll. Blood Serum C o ll. Whole Blood
W t. of Reproductive Tract
Fetus or Embryos C-R length weight
Sex Age Organ weights
Kidney W t. w /fot w/o fat Spleen wt.
Adrenal W t. Liver W t. Liver vo l.
Liver pathology
Heart W t. w /fat w/o fat
sample of 
heart fat
(remove blood clots)
Gross Pathology
Thyroid w t. Thyroid vo l.
Carcass wet. (Hog Dressed) Dressed Carcass wt.
Collect Jaw
C o ll. No.
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MULE DEER NECROPSY DATA SHEET
Results of Blood Analysis
Disease 
Leptospirosis 
Hematocrit _  
Polymorphs _  
Calcium
Serum Protein
Brucellosis Anaplasmosis
Red Count White Count
Lymphocytes
Phosphorus
Monocytes
Carotene
Blood Sugar
Save serum for later analysis
Eosinophylls 
Vitamin A
Results of Rumen Analysis
% Browse % Forks % Gross-like % Conifer
Detailed Results:
A P P E N D I X  D
FOOD HABITS DATA FROM RATTLESNAKE MULE DEER 
DURING 1958 AND 1968
N o t e  : A ll food habits data are reported on the basis
of the percent composition by volume of a one-quart 
sample of rumen contents
2/  *  (Trace) indicates that less than .1 c c . of the 
material was found in the sample.
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Table 25. FOOD HABITS DURING JANUARY 1968
Component M u l e  D e e r  N u m b e r
4000 4002 4003 4004 4005
Unident. Browse 1.4 0.1 1.3 0.1 0 .4
Unident. Forbs - - 0 .4 — — — —
Grass-like 22.9 28.6 5.1 19.6 14.2
Conifer — — 16.7 7 .8 17.5 18.4
Ceve 43.5 35.7 80.5 55 .3 64 .6
Prvi 2 .2 6 .0 3.1 — — 0.8
Amal 5 .2 12.9 1.6 0 .6 1.4
Bere 24.8 --- —— 0.9 0 .2
Aruv - - — — — — 6.0 — —
Penstemon mm,^m 0 .2 mmm w mm mm
SUMMARY
Browse 69 .9
Forbs 0.1
Grass “I ike 18.0
Conifer 12.0
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Table 26. FOOD HABITS DURING FEBRUARY 1968
Component
4006
M u l e  D e e r  N u m b e r  
4007 4008
Unident. BroMe
Unident. Forbs
Gross-like
Conifer
Ceve
Prvi
Amal
Bere
Phma
Alnus
0.5
2 .4
10.1
1.2
32.6
0.5
52 .5
0.2
0.2
5.1
63 .0
0 .5  
31.2
1.3
18.2
59.2
4 .2
17.1
SUMMARY
Browse
Forbs
Gross-like
Conifer
87.2
1.3
11.1
0.4
-1 18-
Table 27. FOOD HABITS DURING MARCH 1968
Component
M u l e  D e e r  N u m b e r  
4009 4010 4011
Unident. Browse
Unident. Forbs
Gross-I ike
Conifer
Ceve
Prvi
Amal
Bere
0 .3
31.6
51.7
1.8
27.8
65 .8
0.7
36.4
48.7
14.2
16.4 4 .6
SUMMARY
Browse
Forbs
Gross-I ike 
Conifer
67 .8  
0 .3
31.9
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Table 28. FOOD HABITS DURING APRIL 1968
M u l e  D e e r  N u m b e r
Component
4012 4013 4014 4015 4016
Unident. Browse
Unident. Forbs 11.8 12.9 4.1 3 .4 3 .2
Grass-like 19.8 13.4 26.2 21.8 6 .0
Conifer 1.1 1.0 — — ------ ------
Ceve 20.5 22.6 15.2 0 .5 13.3
Prvi 34.3 39.1 28 .9 34.3 16.1
Amal ------ ------ ------ 0 .2 30.9
Rice 1.6 — — — — ------ — —
Syal 2 .7 1.1 13.3 11.4 18.1
Lupi ne 2 .4 1.1 0.2 0 .2 — —
Ergr 2 .6 2.7 ------ ------ 0 .4
Penstemon 0.9 ------ — — — — ——
Fragoria 2 .2 - - ------ — — — —
Phma 0.1 0.1 0 .2 16.3 6 .0
Basa — — 5 .2 11.5 11.9 6 .0
Acmi —— 0 .4 0 .5 ------
Spbe — — 0 .4 ------ — — — —
SUMMARY
Browse 65 .5
Forbs 16.7
Grass-I ike 17.4
Conifer 0.4
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Table 29. SUMMARY OF FOOD HABITS DATA FOR 1958
Month Browse Forbs
C O M P O N E N T  
Gross-
Like Conifer
Moss & 
Lichen
January 91.8 1.4 6 .6 0.1
February 96.7 0 .7 2 .6 --- ---
March 67.1 5-4 27 .4 0.1 ——
Wi nter X 85.1 2 .5 12.3 0.1 ——
April 64 .6 4.1 31.1 0.2
May 64.5 33.6 1.7 0 .2 - -
June 79.5 19.3 1.2 — — ——
Spring X 69 .0 18.5 12.4 0.1 — —
July 31.1 67.7 1.2
August
September 86.2 10.8 0 .2 0 .3 2 .4
Summer X 58.6 29 .3 0 .7 0 .2 1.2
October 69.1 28.4 0 .9 0.1 1.5
November 73 .2 11.2 8.6 5.1 1.9
December 93 .3 6 .4 0 .3 - -
Fall X 78 .6 15.3 3.3 1.7 1.1
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Table 30. FOOD HABITS DURING JANUARY 1958
C o m p o n e n t
1790 1791
M u l e
1792
D e e r
1793
N u m b e r
1794 1795 1796 X
Unident
Browse
Unident
Forbs 5 .4 0 .9 2 .6 0 .5 0 .6 0 .4 1.4
Gross-  
like 2 .0 39 .0 3 .0 --- 0.2 0 .9 1.1 6 .6
Conifer --- 0.6 --- --- — — — — --- 0.1
Ceve 58 .4 36.3 69 .4 94.0 91.0 6 5 .5 . 95.4 73 .0
Prvi 34.2 23.1 0.7 4.0 4.0 - - 2.9 9.9
Amol — — — — 23.6 2 .0 3.5 32.6 0.2 8 .8
Bere — — --- 0 .7 --- --- 0.1 --- 0.1
Aruv --- — — — — --- 0 .7 --- — — 0.1
Acgl 0 .3
SUMMARY
Browse 91.8
Forbs 1.4
Gross-I ike 6 .6
Conifer 0.1
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TabJe 31. FOOD HABITS DURING FEBRUARY 1958
Component
1829
M u l e  D e e r  
1830
N u m b e r
1831 1832 X
Unident. Browse --- --- — — --- 0 .0
Unident. Forbs 0 .5 --- 0 .8 --- 0 .3
Gross-like 9 .5 0 .7 --- --- 2 .6
Conifer --- — — --- — — 0 .0
Ceve 38.9 84 .0 81.3 75 .9 69.9
Prvi 29.7 8 .7 17.3 14.4 17.5
Amol 18.1 5 .9 0.6 5.9 7.6
Bere 0 .3 — — — — — — 0.1
Acgl 0.1 0 .2 --- — — 0.1
Shoo 1.3 --- — — 0 .9 0 .6
Solix —  — 0 .5 — — 2.9 0 .9
Legumes 1.6 — — —  — --- 0 .4
SUMMARY
Browse
Forbs
Gross-like 
Conifer
96.7
0.7
2.6
0.0
-123-
Table 32. FOOD HABITS DURING MARCH 1958
Component
M u l e  D e e r  N u m b e r  
1833 1834 1835 1836 1838
Unident.
Browse —— —— —— —— —— 0 .0
Unident.
Forbs — 0 .2  11.6 1.2 11.0 4 .8
Gross-I ike 51.1 9.8 27.2 17.3 31.5 27 .4
Conifer - -  - -  - -  0 .3  - -  0.1
Ceve 32.7 62.1 18.0 1 3 .9  49 .3  35.2
Prvi 0 .6  4 .4  2 .4  0 .6  —  1.6
Amal —— 0 .8  —— —— — 0.1
Bere 12.7 22.7 40 .8  64 .2  8 .2  29.7
Shea —— —— —— 2 .5  —  0 .5
Senecio 2 .9  — — - -  — 0 .6
SUMMARY
Browse 67.1
Forbs 5 .4
Grass-like 2 7 . 4
Conifer 0.1
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Table 33. FOOD HABITS DURING APRIL 1958
Component
1841
M u l e  D e e r  
1842
N u m b e r
1843 X
Unident. Browse 4 .4 mm mm —» mm 1.5
Unident. Forbs 9 .6 0 .6 2.1 4.1
Gross-like 26.7 36.6 30.0 31.1
Conifer -------- 0 .5 —  — 0.2
Ceve 59.3 59.1 67.1 61.7
Prvi -------- 2 .6 -------- 0 .9
Amol -------- 0 .4 0 .8 0 .4
Bere mm mm 0.2 mm mt 0.1
SUMMARY
Browse
Forbs
Gross-like
Conifer
64.6
4-1
31.1
0.2
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Table 34. FOOD HABITS DURING MAY 1958
M u l e  D e e r  N u m b e r
Component
1844 1845 1846 1847
Unident. Browse 20.1 17.4 53.4 51.1 35.4
Unident. Forbs 41.8 14.6 35.6 20.3 28.1
Gross-like 3.2 1.3 2 .3 0.1 1.7
Conifer 0 .2 — — 0.8 --- 0 .2
Ceve 27.5 38.8 6 .7 23.5 24.1
Prvi --- --- --- — —
Amal --- --- --- —— ---
Compositae 1.9 --- --- —— 0 .5
Achillea sp. 0 .2 —— ---
F ragaria sp. 3 .0 - - — — — — 0 .8
Lupinus sp. 1.0 9 .6 1.2 —— 3.0
Vame 1.1 — — — — — 0 .3
Syal —— --- 3 .9 1*0
Phma 13.5 — — 1.1 3.7
Legumes 4 .8
SUMMARY
1.2
Browse
Forbs
Gross-like
64.5
33.6  
1.7
Conifer 0.2
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Table 35. FOOD HABITS DURING JUNE 1958
Component
M u le  D e e r  N u m b e r
1848 1849 1851
Unident. Browse
Unident Forbs
Gross-I ike
Conifer
Ceve
Prvi
Amal
Vame
Rose
1.8
25.5
1.6
71.1
6 .9
22 .3
70 .8
32.3
10.0
3.5
0.1
1.1
29.1
21.5
2 .4
13.7
19.3
1.2
0 .9
9.7
7 .2
47.2
0.8
SUMMARY
Browse
Forbs
Gross-I ike 
Conifer
79 .5
19.3
1.2
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Table 36. FOOD HABITS DURING JULY 1958
Component M u le  D e e r  N u m b e r  
1914 1916 1917 X
Unident. Browse — 0 .5  —  0 .2
Unident. Forbs 5 .7  18.3 4 .3  9 .4
Gross-like 3.7 *  —  1.2
Conifer *  —-  — - - '
Vame 25.6 *  —  8.5
Arnica sp. *  - -  —  - -
Valerian sp. 48 .4  - -  - -  16.2
Epilobiam sp. 5 .2  —  27 .0  10.7
Mege 10.3 — —  3 .4
Penstemon sp. 0 .6  — 1.7 0 .7
Potentillo sp. 0 .5  —  —  0 .2
Vicia caraceo — 24 .4  —  8.1
Sorbussp. — 50.7  —  17.0
Ribes sp. —  6.1 —  2 .0
Hypericum sp. —  —  15.4 5.1
Aster sp. —  —  51.6  17.3
SUMMARY
Browse 31.1
Forbs 67.7
Grass-I ike 1.2
Conifer
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Table 37 FOOD HABITS DURING SEPTEMBER 1958
M u le  D e e r  N u m b e r
Component
1918 1919 1920 1921 1923 X
Unident.
Browse 20.1 3 .9 7 .5 6 .3
Unident.
Forbs 17.2 6 .8 1.7 1.0 0.5 5 .4
Grass-like — — 0.1 — — — — 1.0 0 .2
Conifer --- 0 .4 — — — — 1.0 0 .3
Ceve * — — — — — — — — — —
Amal 26.5 7 .4 --- — — --- 6 .8
Prvi 29.1 — — — — — — — — 5 .8
Vame - 19.8 0 .8 15.5 79 .7 23.1
Syal — --- 18.0 7 .7 --- 5.1
Penstemon sp. — - - --- — — 5.6 1.1
Sorbus sp. —— — — 0.6 24 .9 — — 5.1
Ribes sp. —— --- --- —— 1.0 0 .2
Hypericum
sp. 2 .4 0 .9
Acgl 1.1 --- — — —— --- 0 .2
Sambucus sp. 6 .0 — — — — —— --- 1.2
Salix sp. --- 44 .4 — — — — — — 8.7
Compositae —— 17.2 — — — — --- 3 .4
Mefe —— —— 35.4 7 .7 — — 8.6
Alnus sp. - - — — 43.5 32.6 ------ 15.1
Lichen-
Fungi 3.1 8 .8 2 .4
SUMMARY
Browse 86.2
Forbs 10.8
Grass-like 0 .2
Conifer 0 .3
Lichen-Fungi 2 .4
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ToWe 38. FOOD HABITS DURING OCTOBER 1958
Component
1924
M u le
1925
D e e r  N u  
1926
m ber
1931 X
Unident. Browse * 18.8 4 .7
Unident. Forbs 6 .0 1.9 19.8 9.4 9 .3
Grass-like --- --- 1.1 2 .4 0 .9
Conifer 0 .5 — — - - —  — 0.1
Vame 71 .4 79 .5 51.1 --- 50 .2
Ceve --- --- — — 12.1 3 .0
Bere --- — — —  — 11.8 3 .0
Ribes sp. — — — — --- 29.5 7 .4
Chum — — —— --- 7 .6 1.9
Vertratum sp. 4 .7 --- 16.9 —— 5 .4
Artemesia 2 .3 --- * --- 0 .6
Spbe 0 .7 --- - - — — 0.2
Lichen-Fungi-Moss 3.6 — — 2.2 --- 1.5
Potentillo --- * --- --- — —
Sedum sp. — — --- 2 .2 - 0 .6
Achillea sp. --- --- --- 6.1 1.5
Penstemon sp. 10.8 18.6 6 .7 — — 9.1
Syal — — — — 2 .3 0 .6
SUMMARY
Browse 69.1
Forbs 28 .4
Grass-I ike 0 .9
Conifer 0.1
Lichen-Fungi-Moss 1.5
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Table 39. FOOD HABITS DURING NOVEMBER 1958
Component
1933
M u le
1934
D e e r  N u m b e r  
1935 1936 1939
Unident. Browse 4 .5 48 .8 5 .2 25.1 5 .4
Unident. Forbs 21.5 5 .5 21.8 13.0 2 .9
Grass-like — — 6 .0 32. 1 12.3 6 .0
Conifer ------ 0 .8 1.0 3 .3
Ceve 48.1 19.2 36.1 11.6 27.1
Phma 1.1 — — mmmm — — ——
Bere 1.6 11.3 3 .8 29.1 ——
Syal 22.7 — — — - —— ——
Ribes sp. ------ 6 .8 —— - - ------
Rose ------ ------ — — 0 .3 *
Potr — — — — — — 0 .6 58 .6
Aruv — — — — — — — —
Achillea sp. 0 .5 0 .3 — — 0 .6 — —
Lichen-Fungi-Moss 1.3 4.1
1940 1941 1942 X
Unident. Browse * 5 .3 57 .3 18.9
Unident. Forbs 11.3 7 .7 4 .4 11.0
Grass-like 0.1 12.4 — — 8.6
Conifer — — 6.2 29.6 5.1
Ceve 20.2 57 .9 - - 27 .6
Phma — — — — — — 0.1
Bere 0 .2 1.5 1.0 6.1
Syal —— — — 3.6 3 .3
Ribes sp. - - —— --- 0 .9
Rose --- — — —— — —
Potr 67 .5 --- •mmm 15.8
Aruv 0 .5 — — 0.1
Ac hi lea sp. --- --- --- 0 .2
Lichen-Fungi -Moss 0.2 9.0 1.0 1.9
Lupi ne --- —— 3.1 0 .4
Artemesia sp. — — - - --- mmmm — —
SUMMARY
Browse 73 .2
Forbs 11.2
Grass-like 8 .6
Conifer 5.1
Luchen-Fungi-Moss 1.9
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Tabl« 40. FOOD HAB ITS DUR IN G DECEMBER 1958
Component
1943
M u le
1944
D e e r  N u  
1945
m ber
1946 X
Unident. Browse 5 .0 1.4 5.1 14.0 6 .4
Unident. Forbs 2.7 10.1 7 .4 1.3 5 .4
Grass-like 0 .5 0 .3 0 .3 - - 0 .3
Conifer 0.1 — — --- ---
Bere 0.1 3 .0 27.0 20.0 12.5
Prvi 6 .2 6 .8 --- — — 3.3
Ceve 85.4 65 .3 59.2 64.7 68 .6
Salix sp. - - 9 .3 — — - - 2 .3
Compositae — — 3 .8 — — 1.0
Rose mm mm 1.0 M  mm 0 .2
SUMMARY
Browse 93.3
Forbs 6 .4
Grass-like 0 .3
Conifer —
A P P E N D I X  E
WEIGHTS AN D MEASUREMENTS OF DEER COLLECTED 
IN  1958 A N D  1968
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Table 41. WEIGHTS AND MEASUREMENTS FROM MULE DEER COLLECTED -  1958
Moles -  Rattlesnake Creek Drainage
C o ll. Date Age Live Body Kidney Kidney Adrenal Liver Spleen
N o. of Yr-Mo W t. Length W t. Fat Wt. Wt. Wt. W t.
C o ll. (lbs) (in .) (Groms) (Groms) (Groms) (Groms) (Groms)
1790
1791
1793
1794
1795
1796
1829
1830 
1832 
1834
1844
1845
1846
1847 
1851 
1914 
1918 
1921 
1934
1939
1940
1942
1943 
1946
Jon.
Jon.
Jon.
Jon.
Jon.
Jon.
Feb.
Feb.
Feb.
0 - 7  75
0-7 70
4 - 7  162
8 - 7  210
7 - 7  222
6 - 7  188
1 - 8  100 
6 - 8  179
5 - 8  184
Mar. 0 - 9  65
6 - 1 1  175
2 - 1 1  145
3 - 1 1  161
7 - 1 1  193 
9 - 0  200
4 - 1  233
May 
May 
May 
May 
June 
July
Sept. 1 T 3 157
Sept. 1 - 3  118
N ov. 2 - 5  170
Nov. 2 - 6  200
Nov. 12 - 6  225
Nov. 1 6 - 6  198
Dec. 3 - 7  189
Dec. 0 - 6  81
46
46 
64 
70 
69 
67 
52
64
47 
63 
57 
56
69
67
56
55
62
67
63
65 
62 
54
117
104
196
362
303
241
136
273
285
101
180*
232
250
299
379
278
185
145
174
201
316
315
249
106
19
41
44
52
74
73
31
112
40 
10 
14* 
17 
14 
19 
72
209
146
77 
384 
103
78 
22 
69
41
1.89  
2.01 
3.53  
6.82
4.57  
3.62  
2.52
5 .03
2.34
6.22
3.90  
5.86  
5.22
6.32
5.33  
2.61
2.58  
4.40  
5.44
7 .90  
15.11
6.75
2.08
646
543
1621
1327
667
1373
1600
542
2100
1619
1903
1846
2132
2329
1219
1114
1034
1230
1481
1365
1341
558
133
204
377
196
91
710
256
483
284
338
62
252
141
243
262
329
241
81
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Tablé 41 . WEIGHTS AND MEASUREMENTS FROM MULE DEER COLLECTED -  1958
(con|-‘d .)
Males -  Rattlesnake Creek Drainage
C o ll.
No.
Age
Yr-M o
Hind Heart Heart 
Food w t. Fat 
Length (3rams) Weight 
(in .) (Grams)
Hog Carcass 
Dressed Weight 
Weight (lbs.) 
(lbs.)
Heart
Girth
(in .)
N ec 
Base 
( in .)
k G ir t h  
Smallest 
Point 
( in .)
1790 0 - 7 17.5 297 18 44 30.2 14.5 12.5
1791 0 - 7 17.5 252 16 42 30.5 15.0 12.5
1793 4 - 7 19.0 609 71 96 43.8 22 .0 16.8
1794 8 - 7 20.2 735 113 125 45.2 — — — —
1795 7 - 7 20.2 790 189 125 43.5 27.0 22.2
1796 6 - 7 20.2 530 211 118 42 .0 23.5 — —
1829 1 - 8 19.1 — — — — 58 35.5 16.0 12.5
1830 6 - 8 — — 573 37 107 — — --- — —
1832 5 - 8 19.6 632 149 112 40.5 23.5 17.0
1834 0 - 9 17.5 248 21 36 31.5 — 12.5
1844 6 -  II 20 .0 554 14 97 39.5 20.0 15.0
1845 2 - 1 1 19.5 — — — — 84 39.0 19.5 14.0
1846 3 - 1 1 19.5 682 00 97 39.5 21.0 16.0
1847 7 - 1 1 — — 645 7 109 — — - - - -
1851 9 - 0 19.8 601 40 120 41.5 — 17.2
1914 4 -  1 19.8 754 43 128 42.5 — — ---
1918 1 - 3 19.0 493 47 85 36.0 20.0 13.0
1921 1 -  3 18.2 412 56 66 36.2 16.0 14.5
1934 2 - 5 20 .0 514 36 105 42.0 22 .0 18.5
1939 2 - 6 19.5 596 32 120 42.0 —— ---
1940 1 2 - 6 20 .8 691 37 130 — — - - — —
1942 1 6 - 6 20.5 613 9 110 48.0 25.0 21 .0
1943 3 - 7 20.2 586 24 110 42.5 23.0 18.5
1946 0 —6 17.2 -  - — — 50 — — 16.5 12.0
*  Denotes only' one kidney weighed.
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Table 42. WEIGHTS AND MEASUREMENTS FROM MULE DEER COLLECTED -  1958
Females -  Rattlesnake Creek Drainage
C o ll. Date Age Live Body Kidney 
No. of Yr-Mo W t. Length Wt.
C o ll. (lbs.) (in .) (grams)
Kidney Adrenal Liver Spleen 
Fat.W t. W t. W t. Wt. 
(grams) (grams) (grams) (grams)
1792
1831
1833
1835
1836
1837
1838
1841
1842
1843
1848
1849
1916
1917
1919
1920
1923
1924
1925
1926 
1931 
1933
1935
1936 
1941
1944
1945
Jan. 1 - 7  93
Feb. 1 - 8  95
M ar. 1 - 9  78
Mar. 1 - 9  85
M ar. 3 - 9  116
M ar. 6 - 9  127
M ar. 6 - 9  125
3 - 1 0  132 
3 - 1 0  116 
3 - 1 0  144 
2 - 0  133
5 - 0  147
12-1
Apr.
Apr.
Apr.
June 
June 
July 
July 
Sept 
Sept 
Sept
O ct. 4 - 4  133 
O c t. 0 - 4  —  
6 - 4  150
170 
3 - 1  147
7 - 3  168
1 - 3  115
3 - 4  150
Oct.
O ct. 0 - 5  
Nov
76
. 1 - 5  100
N o v . 8 - 5  160
N o v . 6 - 5  167
N o v . 0 - 6  70
Dec. 1 0 -6  147
Dec. 2 - 6  122
52
53 
53 
52
56
59
57
58
56
58 
55
60
57 
57 
60 
52
57
59 
42 
61 
50
58 
64 
63 
44 
58 
62
111
121
117
127
137
185
133
198
198
212
91*
216
243
242
254
143
184
193
95
189
51*
101
184
127
220
174
66
112
17 
29
106
57
57
31
18 
36
2 *
71
77
44
108
50
193
90
21
120
30*
81
189
41
140
112
1.49
2,43
2.46
2.72
2.77
3.27
4.25
4.11
4.57
4.26  
3.62  
5.34
5.03
4.96
3.96  
2.59  
3.01
3.57  
1.29
5.22
1.23
5 .03
4.28  
1.76 
7.79
3.12
693
635
612
805
970
718
605
1206
1130
1297
1591
1648
1420
1674
928
1372
1139
585
946
1189
672
959
102
122
141
117
132
182
153 
50
271
312
270
158
154 
162 
162
119 
45 
87
114
175
120 
141 
123
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Table 42 WEIGHTS AND MEASUREMENTS FROM MULE DEER COLLECTED -  1958
(cont‘d .)
Females -  Rattlesnake Creek Drainage
C o ll. Age Hind Heart Heart Carcass Heart N e c k  G i r t h
N o . Y r- Foot Weight Fat Weight Girth Base Smallest 
mo Length (grams) W t. (lb .) (in .) ( in .) Point
(grams) (in .)
1792 1 - 7 17.6 334 110 58 31.8 ------ - -
1831 1 -  9 19.0 328 52 56 35.0 16.5 11.5
1833 1 -  9 17.6 344 52 43 32.0 — - 12.2
1835 1 -  9 18.0 292 — — 45 32.2 — - — -
1836 3 - 9 19.4 460 86 70 35.0 — -
1837 6 -  9 1 9 .0 409 — — 71 36.2 18.5 11.8
1838 6 - 9 19.6 473 69 75 37.0 — — ------
1841 3 - 1 0 19.5 442 29 72 36.0 16.8 12.0
1842 3 - 1 0 18.5 458 38 64 36.8 20.0 13.0
1843 3 - 1 0 19.2 479 60 74 38.5 20.5 14.0
1848 2 - 0 18.6 467 19 65 34.9 16.0 12.9
1849 5 - 0 18.5 501 30 81 39.5 18.0 14.2
1916 12 -  1 19.8 738 43 103 41.0 18.0 13.0
1917 3 -  1 18.8 mmmm — — 90 37.2 17.0 12.5
1919 7 - 3 19.2 564 50 90 40 .0 18.5 15.0
1920 1 -  3 18.6 388 33 60 34.1 15.0 11.2
1923 3 - 4 19.0 482 32 85 40.2 17.8 13.2
1924 4 - 4 18.2 365 28 — — 36.2 17.0 14.0
1925 0 - 4 15.9 219 15 32 28.5 12.2 10.5
1926 6 - 4 19.0 465 31 87 39.5 21.5 15.2
1931 0 - 5 16.2 244 17 43 30.8 15.5 12.5
1933 1 -  5 19.0 431 40 - - — — — -
1935 8 - 5 19.8 449 41 90 43.0 18.0 15.8
1936 6 - 5 18.5 491 35 100 40.5 20.0 16.5
1941 0 - 6 16.0 228 14 40 30.5 13.8 12.0
1944 1 0 - 6 18.8 451 33 83 36.8 20.0 15.2
1945 2 - 6 19.2 393 88 80 36.0 — — — —
- 1 3 7 -
Table 43. WEIGHTS A N D  MEASUREMENTS FROM MULE DEER COLLECTED -  1968
Males -  Rattlesnake Creek Drainage
C o ll.
N o .
Date
of
C oll.
Age
Yr-Mo
Live
(lbs.)
Body
Length
(in .)
Kidney
Wt.
(grams)
Kidney 
Fat Wt. 
(grams)
Adrenal
Wt.
(grams)
Liver
Wt.
(grams)
Spleen
W t.
(grams)
4005 Jan. 1 - 7 115 56 154 25 5.60 921 172
4009 Mar. 1 -  9 108 53 165 10 4.50 1010 128
4010 Mar. 1 -  9 118 52 175 16 4.40 1084 223
C o ll.
No.
Age
Y r-
Mo
Hind
Foot
Length
(in .)
Heart Heart 
Weight Fat 
(grams) Weight 
(grams)
Hog
Dressed
Weight
(lb .)
Carcass
Weight
(lbs.)
Heart
Girth
(in .)
N e c k
Bose
(in .)
G i r t h  
Smallest 
P t.(in .)
4005 1 -  7 19.5 385 41 82 66 34.0 19.0 13.0
4009 1 -  9 19.5 367 16 79 65 33.0 17.0 14.0
4010 1 -  9 19.0 412 23 80 70 34.0 20.0 14.0
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Table 44. WEIGHTS AN D MEASUREMENTS FROM MULE DEER COLLECTED -  1968
Females -  Rattlesnake Creek Drainage
C o ll.
No.
Date
of
C o ll.
Age
Y r . -
Mo.
Live
W t.
(lbs.)
Body
Length
(in .)
Kidney
W t.
(grams)
Kidney 
Fat .Wt. 
(grams)
Adrenal
W t.
(grams)
Liver
Wt.
(grams)
Spleen
Wt.-
(grams)
4000 Jan. 8 - 7 130 58 190 77 4 .90 892 202
4002 Jan. 1 - 7 109 53 161 66 4.90 899 128
4003 Jan. 1 - 7 87 50 136 44 3.90 746 113
4004 Jan. 1 1 - 7 125 56 213 54 6 .60 1098 177
4006 Feb. 9 - 8 135 60 174 86 8.70 883 618
4007 Feb. 4 - 8 118 5 7 174 38 3.90 934 143
4008 Feb. 6 - 8 123 57 193 40 6 .20 977 140
4011 Mar. 9 - 9 128 56 217 23 8.30 1053 197
4012 Apr. 9 - 1 0 130 58 229 4 9.80 1107 205
4013 Apr. 8 - 1 0 134 56 262 19 7 .40 1165 425
4014 Apr. 5 - 1 0 125 56 175 6 5.30 940 103
4015 Apr. 3 - 1 0 135 54 193 13 4.40 1444 185
4016 Apr. 2 - 1 0 115 54 180 13 7 .10 1202 274
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Table 44. WEIGHTS AND MEASUREMENTS FROM MULE DEER COLLECTED IN 1968
(cont'd.)
Females -  Rattlesnake Creek Drainage
C o ll.
N o .
Date
of
C o ll.
Age
Yr-mo
Hind
foot
Length
(in .)
Heart
Wt.
(grams)
Heart
Fat
W t.
(grams)
Hog
Dressed
W t.
Carcass
W t.
(lbs.)
Heart
Girth
( in .)
N e c k  
Base Small
Pt.
(in .) ( in .)
4000 Jan. 8 - 7 18.0 392 31 92 75 _ 35.0 19.0 14.0
4002 Jan. 1 - 7 19.0 405 25 80 63 34.0 19.0 12.8
4003 Jan. 1 - 7 18.5 358 28 63 50 30.5 15.5 11.5
4004 Jan. 1 1 - 7 18.0 475 37 85 67 36.5 19.5 15.5
4006 Feb. 9 - 8 19.0 432 38 1 02 82 35.5 17.5 12.2
4007 Feb. 4 - 8 17.5 413 21 85 --- 34.0 16.5 13.0
4008 Feb. 6 —8 18.2 495 30 84 65 31.0 18.8 1 4 .0
4011 Mar. 9 - 9 18.5 481 19 85 63 35.5 16.0 13.0
4012 Apr. 9 - 1 0 18.5 435 10 75 67 35.0 16.0 10.0
4013 Apr. 8 - 1 0 18.0 418 19 92 77 36.5 21.5 12.8
4014 Apr. 5 - 1 0 17.7 414 14 75 60 33.0 15.5 10.5
4015 Apr. 3 -  10 18.8 490 25 85 70 34.5 15.7 13.0
4016 Apr. 2 - 1 0 18.5 346 16 81 65 31.5 14.5 11.5
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Table 45. WEIGHTS AN D MEASUREMENTS FROM MULE DEER FETUSES COLLECTED 
IN  1968
Rattlesnake Creek Drainage
C o ll. Date Sex Age Total Total Kidney Kidney Adrenal
N o . of (days) W t. Length W t. Fat W t. W t.
Coll (est.) (grams) (mm.) (grams) (grams) (grams)
4000-A Jan. M 65 33.0 147 .4 0 .002
4000-B Jan. M 65 25.2 141 .4 0 — —
4002-A Jan. M 69 40.1 153 .4 0 — —
4003-A Jan. M 43 0 .7 22(c-r) — — — — —
4004-A Jan. M 74 89 .0 172 .8 0 .003
4006-A Feb. M 94 296 278 3.3 0 —  —
4006-B Feb. M 94 317 279 3.4 0 .082
4007-A Feb. M 81 104 203 1.0 0 .017
4007-B Feb. M 81 118 207 .8 0 .016
4008-A Feb. F 95 301 300 3.6 0 .074
4008-B Feb. F 95 322 303 3 .9 0 .080
4011-A Mar. M 133 1292 443 10.6 2 .4 .165
4011-B Mar. F 133 1198 456 13.0 0 .121
4012-A Apr. M 144 1404 517 13.9 1.6
4012-B Apr. F 144 1368 507 11.8 3 .0 — —
4013-A Apr. F 151 1584 530 12.8 3 .6 — —
4014-A Apr. M 164 2202 577 15.0 5 .6 .162
4014-B Apr. M 164 2332 588 19.0 7 .2 .200
4015-A Apr. F 163 1985 561 13.0 6 .6 .130
4015-B Apr. M 163 2408 602 17.9 7 .4 .224
4016-A Apr. M 161 1816 576 14.9 4 .3 - -
Table 45. 
(cont.d)
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WEIGHTS AN D MEASUREMENTS FROM MULE DEER FETUSES 
COLLECTED IN  1968
Rattlesnake Creek Drainage
C o ll. Sex Age Heart Liver Spleen
No. (est.) W t. W t. Wt.
days (grams) (grams) (grams)
Digest- Carcass Hind 
ive W t. foot
Tract hog- length
W t. dressed (mm. )
(grams) (grams)
4000-A M 65 0 .6 3.3 0.003 1.0 24 .4 26
4000-B M 65 0 .6 1.1 0.01 0 .6 19.5 25
4002-A M 69 0 .8 6 .6 0.05 1.6 27.2 29
4003-A M
4004-A M 74 1.5 5 .5 0.005 2 .8 64.2 35
4006-A M 94 4 .5 16.0 0.40 9 .9 236 70
4006-B M 94 3 .8 18.4 0.31 9.1 254 71
4007-A M 81 1.4 5.2 0.017 4 .5 81 43
4007-B M 81 1.5 6 .2 0.015 4 .6 93 46
4008-A F 95 3 .4 18.8 0 .6 10.5 243 74
4008—B F 95 3 .4 20 .8 0 .6 12.8 250 75
4011-A M 133 16.2 44 .0 4.1 37.2 1061 145
4011-B F 133 12.7 42 .2 3 .8 46 .4 992 149
4012-A M 144 15.4 40 .3 4 .8 35.9 1208 156
4012-B F 144 13.4 45 .0 3 .8 40 .3 1176 160
4013-A F 151 14.4 50 .7 3 .8 51.6 1336 177
4014-A M 164 23 .0 56 .2 6 .4 90.0 1880 210
4014-B M 164 26.4 62.6 8.1 91.0 1969 206
4015-A F 163 23.0 58 .0 5 .4 67 .8 1679 202
4015-B M 163 25.9 6 8 .2 6 .0 97.5 2013 206
4016-A M 161 18.8 50 .8 5 .6 54.0 1551 190
A P P E N D I X  F
CHEMICAL ANALYSES O F PLANTS 
FROM THE RATTLESNAKE CREEK MULE DEER RANGE
Note: All analyses are reported on an over-dry weight basis.
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Table 46. RESULTS OF SOME CHEMICAL ANALYSES OF SERVICEBERRY
COLLECTED BETWEEN April 1, 1967 AND April 1, 1968
Date
of
C o ll.
Mois­
ture
%
Protein
%
Ether 
Extract Ash 
% %
Crude
Fiber
%
Phos. 
%
Ca
%
Caro
mg/
4 /1 /6 7 89.7 6 .2 2 .9 6 .4 35.5 0.13 0.90 2 .3
5 /5 /6 7 118.8 7 .6 3 .2 3 .9 31.5 0.17 0 .89 1.4
6 /1 /6 7 219.3 15.2 3 .4 6 .2 19.9 0 .38 0.80 4.1
7 /1 /6 7 162.7 12.1 3.1 5 .9 19.3 0.33 0.84 4.1
8 /5 /6 7 105.5 9.1 6 .3 6 .4 17.0 0.27 1.30 24.1
9 /11 /67 107.7 7 .6 5 .9 5 .6 21 .6 0.20 1.17 9 .8
10/1/67 96 .9 6 .3 5 .9 5 .5 24 .8 0.17 1.20 6.1
11/4/67 81.8 5 .3 3 .0 3 .8 31 .4 0.11 0.90 0.91
1 V 2 /6 7 80.2 5.1 3.1 2 .3 33.9 0 .18 0.66 0.45
1 /5 /6 8 76 .6 5 .6 2 .5 2 .6 35.6 0.12 0.83 0.45
2 /8 /6 8 7 7 .0 5 .8 3 .5 3 .0 31.8 0 .14 0.94 2 .0
3 /4 /6 8 88.5 6.1 3.1 2 .8 33.7 0.13 0.79 1.4
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Table 47. RESULTS OF SOME CHEMICAL ANALYSES OF CHOKECHERRY
COLLECTED BETWEEN April 1, 1967 AND April 1, 1968
Dote Moisr Protein Ether Ash Crude
of ture (crude) Extract Fiber
Coll % % % % %
Phos. Co. 
% %
Carotene 
m g./lb
4 /1 /6 7 103.2 8 .4 2.1 9 .8 29 .0 0.16 2.40 2 .0
5 /5 /6 7 130.0 9 .5 2 .0 4.1 28.5 0.20 1.20 4.1
6 /1 /6 7 225.8 18.1 3 .4 7 .3 13.2 0.34 1.10 6 .0
7 /1 /6 7 157.4 11.9 3 .4 6 .5 11.3 0.30 1.70 6 .8
8 /5 /6 7 113.4 9 .5 6 .0 8.1 19.5 0.17 1.90 23.2
9 /11 /67 123.5 7 .2 7.1 6 .3 13.4 0.18 1.90 12.7
10/1/67 111.4 7 .0 5 .3 8 .0 19.8 0.02 1.30 5 .0
11/4/67 92.3 7 .4 2 .0 3.7 28.6 0.12 1.60 0.23
12/2/67 87.3 7 .5 2 .0 3.9 27 .9 0.07 1.60 2.30
1 /5 /6 8 89.7 6 .4 1.9 3.1 28.2 0.09 1.30 0.45
2 /8 /6 8 87.8 8 .2 2 .5 3 .9 27 .3 0.14 1.80 4.10
3 /4 /6 8 97.6 7 .3 2 .0 3 .6 31.0 0 .13 1.50 4.10
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ToWe48. 1ÆSULT5 OF SOME CHEMICAL ANALYSES-OF SNOWBRUSH STEMS
COLLECTED BETWEEN APRIL 1,1967 AND APRIL 1, 1968.
Date Moisture Protein Ether Ash Crude Phos. C o . Carotene 
of (crude) Extract Fiber
C o ll. % % % % % % % m g ./lb .
4 /1 /6 7  91.1 6 .7  2 .0  5 .2  24 .7  0 .08  0 .64  1.4
5 /5 /6 7  93.7 7 .0  2 .3  2 .3  26 .3  0 .08  0 .64  00
6 /1 /6 7  166.8 12.2 2 .5  7 .3  19.6 0.21 0 .70  3 .0
7 /1 /6 7  228.6 13.0 1.6 4 .0  20 .0  0.22 0 .54  00
8 /5 /6 7  94 .3  8 .0  3 .0  7 .3  25.7  0 .12  0 .64  2 .3
9/11/67 113.3 6 .8  2 .6  3.1 23 .4  0 .10  0 .63  1.8
1 0 /1 /6 7 . 99.7 6 .6  2 .7  5 .3  23 .6  0 .08  0 .66  1.4
11/4/67 92 .3  7.1 2 .6  2 .9  22 .3  0 .10  0 .62  0 .68
1 V 2 /6 7  74 .8  6 .9  2 .3  3 .0  20.7 0 .09  0 .60  0 .45
1 /5 /68  68 .4  6 .5  2 .8  2 .8  26 .7  0 .08  0 .65  0.45
2 /8 /6 8  57 .5  6 .5  2 .8  2 .9  23.5  0 .06  0 .0  3 00
3/4 /68  82.1 7 .2  3.0 3.0 22.7 0.09 0.71 1.4
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Table 49. RESULTS OF SOME CHEMICAL ANALYSES OF SNOWBRUSH LEAVES
COLLECTED BETWEEN APRIL 1, 1967 AND APRIL 1, 1968.
Date Moisture Crude Ether Ash Crude Phos. Co. Carotene 
of Protein Extract Fiber
C o ll. % % % % % % % mg . / lb
4/1 /67  94.5 10.3 7 .3  6 .0  11.1 0 .10  1.20 1.8
5 /5 /6 7  89.2  10.0 8 .5  3 .5  10.2 0.11 1.24 11.4
6 /1 /6 7  113.6 10.7 9 .7  5 .8  7 .7  0 .14  1.60 30.0
7 /1 /6 7  150.3 13.1 5.1 4.1 11.4 0 .19  1.05 22,2
8 /5 /6 7  95.5 11.9 9 .4  12.4 11.4 0.12 1.10 51 .3
9 /11 /67  97.4  9 .5  9 .7  3 .6  11.4 0 .10  1.10 40 .0
10/1 /67 23.4  10.5 10.6 7 .3  11.4 0 10 1.00 27.7
11/4 /67 85.2 9 .6  9 .4  3 .2  11.0 0 .09  1.10 12.0
1 V 2 /6 7  69.5  8 .9  10.0 3.1 11.2 0 .09  1.04 15.4
1 /5 /68  48.2  9 .5  9 .7  3 .5  11.1 0 .09  1.30 18.6
2 /8 /6 8  43.2  9 .5  9 .2  3 .3  10.9 0.07 1.20 10.4
3/4 /68 68.9 9.7 10.0 3 .5  11.4 0.08 1.20 17.7
-147-
Table 50. RESULTS OF SOME CHEMICAL ANALYSES OF NINEBARK
COLLECTED BETWEEN APRIL 1, 1967 AND APRIL 1, 1968.
Dote Moisture Crude Ether Ash Crude Phos. Co. Carotene 
of Protein Extract Fiber
C o ll. % % % % % % % m g/lb.
4 /1 /6 7  51 .8  4 .8  3.1 4 .3  38.7 0 .16  0.67 00
5 /5 /6 7  108.6 4 .5  2 .6  3 .4  39 .4  0 .25  0.56 0.91
6 /1 /6 7  198.9 13.1 2 .3  7 .5  21.5 0 .35  0.76 8 .6
7 /1 /6 7  192.4 12.1 2.1 6 .3  13.9 0.36 1.02 5 .9
8 /5 /6 7  86.6  7 .0  3 .7  6 .5  14.8 0 .30  0.92 18.8
9 /11 /67  99.6  5 .5  3 .2  4 .3  28.1 0 .20  0 .88  2 .7
10/1 /67 84.0  4 .4  3 .7  5 .3  28 .3  0.17 0 .73  0.91
11/4/67 61 .8  4 .5  2 .7  3.1 39.2 0 .14  0 .44  4.1
12/2/67 55 .0  3 .8  2 .4  2 .9  42 .5  0.12 0.36 0.45
1 /5 /6 8  44 .4  5 .0  3 .0  3 .3  36.6 0 .13  0.52 0 .45
2 /8 /6 8  54 .7  4 .5  2 .4  3 .0  39.0 0 .13  0 .56  0 .23
3/4 /68  59.2 4.5 2.4 3.2 40.6 0.14 0.48 0.45
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Table 51. CHEMICAL ANALYSES OF SELECTED FOOD PLANTS AT
MONTHLY INTERVALS
Species Moisture Protein Ether
(crude) Extract 
% % %
Ash Crude
Fiber
Phos. 
%
Ca
%
Carotene 
m g ./lb .
Prvi 89.7 6 .4 1.9
January,
3.1
1968
28.2 .09 1.3 .45
Amal 76.6 5 .6 2 .5 2 .6 35.6 .12 .83 .45
Ceve leaf 48.2 9.5 9.7 3.5 11.1 .09 1.3 18.6
Ceve stem 68.4 6 .5  • 2 .8 2 .8 26.7 .08 .65 .45
Ceve whole 36.7 8.6 7 .9 4 .0 15.1 .08 1.1 11.4
Amal 77 .0 5 .8 3.5
February
3 .0
, 1968 
31.8 .14 .94 2 .0
Prvi 87.8 8.2 2 .5 3.9 27.3 .14 1.8 4.1
Ceve leaf 43.2 9.5 9.2 3 .3 10.9 .07 1.2 10.4
Ceve stem 57.5 6 .5 2 .8 2 .9 23.5 .06 .63 0
Ceve whole 50.2 8 .9 7 .7 4 .0 14.5 .09 1.2 10.0
Gross-like 22.2 5 .8 2 .5
Marcf
6 .4
1, 1968 
36.1 .08 .13 5 .9
Bere 100.1 9 .3 2 .5 2 .4 24.0 .13 .29 12.7
Ceve stem 82.1 7 .2 3 .0 3 .0 22.7 .09 .71 1.4
Ceve leaf 68 .9 9 .7 10.0 3.5 11.4 .08 1.2 17.7
Ceve leaf 94.5 10.3 7 .3
April,
6 .0
1968
11.1 .10 1.2 1.8
Ceve stem 91.1 6 .7 2 .0 5 .2 24.7 .08 .64 1.4
Grass-like 15.7 2 .7 7 .9 30.4 .24 .22 16.8
Lupine 347.6 21.9 2 .8
May,
6 .9
1968
26.8 .40 .69 2 .3
Bere 92.0 9 .7 2 .2 2 .8 23.6 .15 .33 0.45
Basa 592.5 25.9 6 .5 11.5 15.1 .68 .92 7 .7
Ceve leaf 89.2 10.0 8 .5 3 .5 10.2 .11 1.24 11.4
Ceve stem 93.7 7 .0 2 .3 2 .3 26 .3 .08 .64 0
Grass-like 41 .4 5 .2 2 .3 7 .8 38.2 .08 .17 .68
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Table 51. CHEMICAL ANALYSES OF SELECTED FOOD PLANTS AT
(cont'd.) MONTHLY INTERVALS
Species Moisture Protein Ether Ash Crude Phos. Co. Carotene 
% (crude) Extract Fiber
% % % % % % % %
June, 1968
Amal
Vame
Ergr
Grass-I ike
Lupine
Arco
143.2
191.2
781.5
235.6  
770.9
843.6
8.2
11.0
14.7 
14.2
33.7  
18.1
2 .4
1.5
4 .3
1.9
3 .5
3 .3
6 .4
4 .9
6 .4  
7 .0
30.2
34.7  
12.6 
32.0
15.7 
6.8
.25
.45
.29
.57
.42
.12
.24
.53
.91
.68
July, 1968
Vame
Mefe
Epan
Rivi
Xete
A llect. jub. 
A llect. sarm.
Alnus
Amal
Epan
Rivi
Salix
Sorb us
Vame
Mefe
234.0 12.7 3 .8 4 .3 18.2 .19 .39 3 .9
324.0 16.1 2 .6 6 .7 12.3 .30 .28 3.2
421.0 16.0 2 .8 6 .9 14.3 .50 .64 1.8
214.0 10.9 4 .6 5 .7 16.3 .33 .89 2 .7
290.0 14.3 2 .6 6 .5 13.4 .36 .19 6 .4
11.0 4 .9 1.5 1.1 5.7 .12 .10 2.7
9 .8 2 .4 8 .0 1.5 4.1 .11 .24 .45
August, 1968
187.0 16.0 9 .3 3 .9 15.6 .19 .48 8 .6
152.0 14.2 4 .8 6 .4 17.7 .40 .94 20 .4
342.0 15.0 5 .3 6 .7 14.6 .38 .74 19.5
162.0 9.2 4 .8 6.1 15.8 .26 1.3 2.7
164.0 9 .0 3 .3 5 .2 22.1 .26 .90 15.8
183.0 15.7 4 .7 5 .6 16.1 .36 .71 3.2
172.0 11.3 6 .0 4 .6 17.9 .13 .71 15.7
234.0 9 .4 4.1 1.0 21.6 .19 .29 1.8
October, 1968
Vame 156.0 7.1 6.1 4 .6 22.6 .20 .48 3 .6
Bere 117.0 10.7 2 .5 2 .9 29 .3 .18 .26 1.4
Ceve leaf 97.0 10.8 8 .5 2.7 11.9 .13 .67 15.4
Cefe stem 101.0 7 .0 2 .2 2 .8 24.6 .09 .53 .68
Rivi 156.0 7 .7 4 .3 5 .6 21.4 .18 1 .4 .45
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Table 51. CHEMICAL ANALYSES OF SELECTED FOOD PLANTS AT
(conPd.) MONTHLY INTERVALS
Species Moisture
%
Protein Ether Ash Crude Phos, 
(crude) Extract Fiber
% % % % %
C a . Carotene 
% mg/lb
November; 1968
Doug-fir 115.0 6 .4 8 .5 8 .6 18.5 .11 .84 32.5
Bere 112.0 9 .6 2 .7 2 .8 27 .3 .15 .34 1.4
Ceve leaf 92.0 9 .9 10.8 2 .5 11.5 .10 .68 34.1
Ceve stem 102.0 7 .5 2.1 2 .5 22 .8 .09 .52 .68
Ceve whole 95.0 9 .3 8 .6 3.6 13.7 .11 .71 22 .2
Grass-like 96.0 7 .9 2 .8 5.1 33.9 .11 .19 2 .7
December; 1968
Ceve leaf 69.5 8 .9 10.0 3.1 11.2 .09 1.04 15.4
Ceve stem 74.8 6 .9 2 .3 3 .0 20.7 .09 .60 .45
Ceve whole 65.7 8 .4 8 .3 3 .9 13.2 .10 1.04 12.7
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Table 52. COMPARISON OF CHEMICAL ANALYSIS OF RUMEN SAMPLES AND  
THEORETICAL RATION SAMPLES FOR MULE DEER
Rattlesnake Creek Winter Range
Deer No. Crude
Protein
%
Ether
Extract
%
Ash
%
Crude
Fiber
%
Phosphorus
%
Calcium
%
Carotene
mg/lb
4000
Rumen 16.3 4 .9 8 .6 37.2 0.73 1.23 5 .9
Ration 8 .0 4 .8 4 .6 22.8 0.10 0.71 9.1
4002
Rumen 14.8 5 .7 7 .6 36.2 0.55 0.95 6 .4
Ration 7.1 5 .5 5 .3 24.5 0.10 0 .83 11.2
4003
Rumen 6 .5 5 .7 8 .7 29.9 0.52 1.25 5 .2
Ration 8.3 7 .2 4 .4 16.4 0.10 1.00 11.0
4004
Rumen 16.6 6 .3 9 .3 32.4 0.63 1.09 10.4
Ration 7 .4 6 .3 5.1 19.1 0.09 0.85 12.7
4005
Rumen 16.0 5 .7 8.1 32.8 0.58 1.03 2 .3
Ration 7 .8 6 .9 5 .0 18.2 0.09 0.96 13.1
4006
Rumen 21.0 4 .3 8 .9 32.6 0.55 1.11 7 .3
Ration 8.7 4 .4 3.2 21 .4 0.10 0.55 12.4
4007
Rumen 18.7 5.1 9 .6 30.1 0 .63 1.34 7 .0
Ration 9.1 6 .2 3 .2 18.2 0.10 0 .80 13.3
4008
Rumen 20.7 5 .8 10.4 27 .3 1.40 1.24 2.95
Ration 8 .4 5 .7 4.1 18.8 0.13 0 .84 9.58
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Table 52. COMPARISON OF CHEMICAL ANALYSIS OF RUMEN SAMPLES A N D  
THEORETICAL RATION SAMPLES FOR MULE DEER
RatHesnoke Creek Winter Range
Deer N o . Crude
Protein
%
Ether
Extract
%
Ash
%
Crude
Fiber
%
Phosphorus
%
Calcium
%
Carotene
mg/lb
4009
Rumen 21.4 5 .5 7 .2 27.1 1.02 1.05 2.04
Ration 11.2 5 .4 4 .7 20.8 0.02 0.72 11.26
4010
Rumen 22.4 5 .9 9.1 29 .2 1.40 1.10 3.18
Ration 11.0 6 .2 4 .7 19.2 0 .14 0.85 10.39
4011
Rumen 19.4 4 .9 8 .5 29 .3 1.02 1.20 1.36
Ration 11.3 5 .2 5 .2 21 .4 0.17 0.86 9.81
4012
Rumen 19.7 3.1 32.1 18.6 0.78 1.50 3.18
Ration 16.2 4 .0 5 .3 18.9 0.35 0.73 19.32
4013
Rumen 25.3 6 .0 11.5 24.2 1.18 1.08 14.98
Ration 16.7 4 .3 5 .2 17.5 0.32 0.81 18.34
4014
Rumen 24 .9 4 .5 22.6 22.2 1.06 0.56 3.86
Ration 18.0 4 .2 6 .2 19.4 0.35 0 .73 19.10
4015
Rumen 28.6 5 .4 11.4 22 .9 1.58 1.48 3.86
Ration 17.9 3 .4 6 .0 22.5 0.36 0.68 16.05
4016
Rumen 30.8 5 .9 8 .4 21 .9 1.26 0.83 7 .04
Ration 15.0 3 .8 4 .7 22 .9 0.31 0 .74 10.10
